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THE ROENTGENOLOGIC ASPECTS OF 

ACTINOMYCOSIS OF THE LUNGS* 

B. R. Kirklin, m.d., and Hans W. Hefke, m.d. 

ROCHESTER, MINN. 

I T is often difficult clinically to distin- filtration. A similar case was mentioned 
guish actinomycosis from other chronic Weber in 1911; both hilums were 

diseases of the thorax, and many cases infiltrated by dense masses which radiated 
are recorded in which the disease was into the lungs giving the appearance 
wrongly diagnosed for months or years, of a carcinomatous infiltration. Karewski 
and finally necropsy revealed its nature, reviewed the subject in 1914 from a surgical 
It seems to be most difficult to rule out standpoint and pointed out that actino- 
chronic empyema and tuberculosis. Fistu- mycotic lesions usually produce dense 
las, especially when multiple, or hard shadows, often quite circumscribed. He 
infiltration of the wail of the thorax stated that the roentgenologic manifesta- 
in connection with pulmonary symptoms, tions were not pathognomonic and often 
should be suspected of being of actinomvco- were unreliable. Staub-Oetiker noted 5 
tic origin; the secretion of such fistulas, cases which had been clinically diagnosed 
the pus from empyematous cavities with as tuberculosis, and he attributed only a 
marked infiltration of the thoracic wall, negative value to the roentgen examination 
and the sputum, should be examined inasmuch as it merely excluded a tubercu- 
for the organism. Unfortunately, it is not Ious lesion. He noted in 2 of his 5 cases 
always easy to demonstrate actinomyces either destruction or periosteal thickening 
and repeated examinations may be neces- of one or more ribs which he had never 
sary. With these considerable difficulties seen in tuberculosis. Wessler and Jaches 
in diagnosis it is easily understood that described 3 cases of actinomycosis. They 
even in the earlier period of roentgen stated that the roentgenologic data are 
diagnosis roentgenoscopy and roentgeno- not characteristic but represent indurative 
grams were used to help in the distinction pleuropneumonia such as may be found 
from other diseases. in other forms of pulmonary suppuration. 

A review of the literature was under- However, such an appearance with clinical 
taken because there seemed to be so few signs of infiltration of the wall of the thorax 
complete data pertaining to this subject, should lead to the diagnosis of actinomyco- 
AII cases reviewed were proved to be sis. Bigland and Sergeant, in 1923, observed 
actinomycosis by demonstration of the a case of actinomycosis in which there 
specific organism during life or at necropsy, was a dense shadow in the lower left part 
Otten, in 1910, reported a case of actino- of the thorax with fluid in the pleural 
mycotic invasion of the thorax which was and pericardial cavities. The difficulty 
represented by bilateral large irregular of distinction between chronic tuberculosis 
mediastinal shadows and pulmonary in- and actinomycosis was emphasized by 

* Submitted for publication March 1 6, 1931. 
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Besscr who found in i case parenchymatous 
involvement of the right lung and hilum 
with an abscess, pleuritic adhesions, and 



Fig. i, Oise it. Dense mediastinal infiltration extending 
into right lung. 


areas of destruction in two ribs. That the 
lung may be invaded secondarily from 
abdominal actinomycosis was suggested 
by Cottle and Satterlee, who reported a 
case with invasion of the right lung and 
elevation of the diaphragm. Lord found it 
difficult to distinguish from a malignant 
condition. Perforation of the wall of the 
thorax, however, occurs in about 80 per 
cent of the cases. Torek’s case was first 
diagnosed roentgenologicaily as a tumor, 
then as advanced tuberculosis; he did 
not consider the roentgen-ray examination 
to be of any help in diagnosis. Two types of 
actinomycosis of the lungs as seen roent- 
genologically are recognized by Turner: 
first, involvement of the hilum extending 
into the lung along the bronchi and causing 
extensive fibrosis, and second, parenchy- 
matous involvement in the form of an 
abscess. Pleural involvement may be seen 
often. His case presented characteristics 
of both types. Sanford and Voelker re- 


ported in 1925 that in about 14 per cent 
of all the cases of actinomycosis reviewed 
by them, lesions of the thorax were pres- 
ent. In Vinson and Sutherland’s case, 
reported in 1926, marked density was 
seen in the lower left side of the thorax, 
associated with bronchial fistula. Chronic 
fibroid tuberculosis, diffuse pulmonary 
] neoplasm, empyema, or chronic pneu- 
monia with pleurisy must be considered 
from a differential standpoint, according 
to Gittings and Thorpe, who saw a dense 
shadow over the entire left side of the 
thorax in the case of a child, aged five 
years. A solitary, fairly well circumscribed 
shadow in the lung, which looked like an 
abscess, was the picture presented in 
Liidin’s case. Christison and Warwick, 
in 1927, were of the opinion that the 
roentgen picture of the disease must be 
variable. They named four types of pul- 
monary involvement: bronchitic, pneu- 
monic, pleuropneumonic, and metastatic, 
the existence of the last condition being 
questionable. Their case showed areas of 
consolidation scattered throughout the 
lungs with dense pleuritic adhesions. In 
one of Preston’s cases the right upper lobe 
was invaded with dilated bronchi, as 
demonstrated by injection of Iipiodol. 
In the other case the same condition 
was seen in the lower portion of the left 
lung. A combination of pneumonic in- 
filtration in the left side of the thorax 
with fluid and partial destruction of 
three ribs allowed Halpern and Levinson 
to make the diagnosis of actinomycosis 
of the thorax. In van den Wildenberg’s 
case there was definite mediastinal involve- 
ment, probably by continuity from in- 
fected cervical lymph nodes. He also men- 
tioned a case of Kissling’s with a dense 
shadow at the hilum suggesting mediastinal 
tumor. Elevation of the diaphragm, pleural 
adhesions and some fluid were the only 
changes noted in the thorax in a case of 
Geymiiller, described in 1928. Johnson 
and Kernan described dense consolidation 
of the right lower and middle lobes suggest- 
ing an abscess with atelectasis; this was 
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relieved by the removal of a fibrinous plug Iarity to tuberculosis. Krause found cir- 
blocking the right bronchus. Injection of cumscribed pleural involvement with 
lipiodol revealed a large abscess in the bronchiectasis, enlargement of the bron- 



Fig. 2, Case IV. Pleuritic involvement with some fluid 
at base of left lung. 


Fig. 3, Case vii. Thickened pleura on right with some 
fluid. Invasion of right middle and lower lobes and 
periostitis of third, fourth and fifth ribs anteriorly. 


right lower lobe. A case described by 
Assmann presented a dense, uniform atypi- 
cal shadow of the right upper lobe. Accord- 
ing to Schinz, actinomycosis of the thorax 
is almost never recognizable by roentgen 
examination alone as its picture is not 
characteristic. In his own case there was 
enlargement of the hilum with increased 
density in the surrounding parts of the 
lung. Cabot, in 1929, described the roent- 
gen appearance of a case of actinomycosis 
as being similar to that of pneumonoconio- 
sis, the process being extensive, diffuse 
and fibrotic, with pleural involvement 
on the right side. Tuberculosis was diag- 
nosed roentgenologically in Schweizer’s 
case; increased density was noted over the 
lower left lobe of the lung, and an exaggera- 
tion of the shadow of the hilum on the right. 
Extensive cloudiness throughout the upper 
part of the right lung with a small amount 
of fluid and adhesions was noted by 
Chambers, and he emphasized the simi- 


chial lymph nodes and perihilar infiltration 
in 1 case which he reported in 1929. 
Naegeli reported a case with pleuropul- 
monary involvement in the left lower 
lobe of the lung. In Teschendorf’s case 
there was a large, well defined, diffuse 
shadow in the upper part of the right 
lung. Marko described 3 cases in 1929, 
1 with encapsulated empyema and thick 
pleural adhesions, another with fluid in 
the base of the left lung and pericardial 
effusion, and a third with multiple abscesses 
in the upper lobe of the left lung and 
increased perihilar density. He recognized 
3 types of pulmonary involvement: a 
primary type, caused by aspiration of 
material containing the actinomycotic or- 
ganism which involves the parenchyma 
by way of the bronchi, a secondary type 
which invades the lungs by extension 
from the neck or esophagus, and a meta- 
static type which invades the lung by the 
blood or lymph passages, and which is 
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rare. Actinomycotic bronchitis does not 
produce any roentgenologic manifesta- 
tion, according to Marko. The broncho- 
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Fig. 4, Case x. Actinomycosis of middle and upper 
lobes of right lung with involvement of seventh and 
eighth ribs posteriorly. 

pneumonic form usually invades only one 
lobe, the lower, and especially its sub- 
pleural portions; cavities may occur which 
cannot be distinguished from abscess of 
the lung. As characteristic must be con- 
sidered the tendency to marked connective 
tissue proliferation, dense adhesions and 
dense pleural thickening, often accom- 
panied by retraction of the entire diseased 
lung and by fluid. Involvement of the ribs 
is considered to be a rare complication. 

We are able to report the roentgenologic 
manifestations in 14 cases of actinomycosis 
affecting the lungs and pleura. In all of 
them, the ray fungus was demonstrated 
in the discharge from fistulas of the thoracic 
wall or in the contents of an empyema 
cavity in the sputum. In certain cases 
repeated examinations and careful study 
were required to discover the organism, 
and it is evident that actinomycosis cannot 
be excluded by a single examination. 


Briefly summarized, the clinical and roent- 
genologic manifestations in the 14 cases 
were as follows: 



Fig. 5, Case xi. Actinomycosis of lower lobe of right 
lung with thickening of liHum. 


Case i. A woman, aged thirty-nines, year 
had multiple abscesses of the wall of the thorax, 
following mastitis eleven years before. She had 
had an abdominal abscess three years before, 
pus from the thoracic sinuses contained 
actinomyces. Roentgenograms disclosed the 
presence of destruction of the right second 
rib and upper portion of the sternum on the 
right side. The pleura on the left side was 
thickened, and the heart was markedly dis- 
placed to the left; coarse infiltration with 
abscess in the left upper lobe was noted. 

Case ii. A man, aged thirty-three years, 
had had a discharging sternal sinus for six 
months. Sulphur bodies were found in pus from 
the sinus. Roentgenograms disclosed fairly 
dense mediastinal infiltration, enlarged hiiums 
with dense infiltration radiating into the right 
lung, particularly toward the upper lobe, and 
a small area of destruction in the sternum 

(Fig- 0 - 

Case hi. A man, aged fifty-five years, had 
multiple sinuses in the lower right thoracic 
and abdominal walls for eight years following 
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operation for an abdominal abscess. The ray months before examination, followed by a 
fungus was found in pus from the sinuses, persistent sinus, right-sided empyema, and 
Roentgenograms disclosed elevation of the thoracic fistula. The ray fundus was found 



Fig. 6, Case xn. Actinomycosis of lower lobe of right Fig. Case xiv. Actinomycosis of lower lobe of right 
lung with thickened pleura and small amount of lung with involvement of pleura, interlobar pleurisy 
fluid. and small amount of fluid. 


right side of the diaphragm to the level of the 
fourth interspace anteriorly, a thickened pleura, 
and enlargement of the shadow of the liiium 
on the right side, with dense infiltration radiat- 
ing into the lung. 

Cash iv. A woman, aged twenty-two years, 
had had draining sinuses in the left breast and 
wall of the thorax for one year. Sulphur bodies 
were demonstrated in pus from the sinuses. 
Roentgenograms disclosed a thickened pleura 
and a small amount of fluid at the base of the 
left lung (Fig. 2). 

Case v. A man, aged forty-five years, had 
had thoracic sinuses following an operation 
for empyema four years before examination. 
A smear was positive for actinomyces. Roent- 
genograms disclosed elevation of the diaphragm 
to the fifth rib anteriorly, thick pleural bands 
and adhesions, a rather dense hilar shadow 
with infiltration toward the lung and perios- 
teal thickening of the eighth and ninth ribs 
posteriorly. 

Case vi. A woman, aged twenty-nine 
years, had had an appendiceal abscess six 


in the sputum. Roentgenograms disclosed 
marked elevation of the right side of the 
diaphragm, thickened pleura, and dense pleural 
adhesions. The right hilum was definitely en- 
larged and the right upper lobe was infiltrated. 

Case vii. A man, aged forty-seven years, 
had had pneumonia followed by empyema 
five years before examination. Thoracotomy 
was followed by multiple abscesses of the wall 
of the thorax. Actinomycotic organisms w T ere 
demonstrated in pus from the abscesses. 
Roentgenograms disclosed thickening of the 
pleura on the right with some fluid, uniform, 
rather dense infiltration of the right middle 
and lower lobes, and definite periostitis of the 
third, fourth and fifth ribs anteriorly (Fig. 3). 

Case yiii. A man, aged forty-six years, 
had had acute empyema seven months before 
examination. Surgical drainage was followed 
by multiple sinuses. The specific organism was 
found in pus from the wall of the thorax. 
Roentgenograms disclosed consolidation of 
the lower portion of the right middle lobe with 
considerable fibrosis and dense bands of 
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adhesions, increased hilar density, questionable 
abscess in the middle lobe, and partial destruc- 
tion of the fifth to eighth ribs anteriorly. 

Case ix. A man, aged twenty-three years, 
had had an appendiceal abscess eight months 
before examination followed by a subdiaph- 
ragmatic abscess and pulmonary symptoms. 
The sputum, and the pus from the abdominal 
sinus, contained actinomyccs. Roentgenograms 
disclosed marked elevation of the right side 
of the diaphragm and thick bands of pleural 
adhesions. 

Case x. A man, aged twenty-four years, 
had had abscess of the liver two years before 
examination. Surgical drainage was followed 
by multiple sinuses and the pus from the 
sinuses contained actinomyccs. Roentgeno- 
grams disclosed infiltration of the right middle 
and upper lobes, increased shadow in the hilum. 
and destruction of the seventh and eight ribs 
on the right side posteriorly (Fig. 4). 

Case xt. A woman, aged thirty-six years, 
had had an abdominal abscess one and a half 
years before examination. Multiple sinuses 
and pulmonary symptoms developed after 
the operation. The sputum and the pus from 
the thoracic and abdominal sinuses contained 
actinomyces. Roentgenograms disclosed dense 
infiltration of the right lower lobe with thicken- 
ing of the hilum (Fig. 5). 

Case xii. A youth, aged eighteen years, had 
had an abdominal abscess which had been 
drained surgically eight months previously. 
Multiple sinuses and pulmonary symptoms 
ensued. Actinomycotic organisms were demon- 
strable in fluid from the thorax and in pus from 
an abdominal sinus. Roentgenograms disclosed 
a thickened pleura, fluid at the base of the 
right lung, and infiltration of the right lower 
lobe (Fig. 6). 

Case xjii. A woman, aged thirty-eight 
years, had had an abdominal abscess four 
months before examination which was followed 
by a sinus and pulmonary symptoms. A smear 
from the abdominal sinus revealed actino- 
myces. Roentgenograms disclosed elevation 
of the diaphragm on the right side, and 
patchy infiltration in the right lower lobe 
of the lung. 

Case xiv . A man, aged fifty-seven years, 
had had an abdominal abscess one and a half 


years before examination, which was followed 
by a subdiaphragmatic abscess, empyema, 
and fistulas. Pus from an abdominal sinus 
contained actinomyces. Roentgenograms dis- 
closed pleuritic thickening of the base of the 
right lung and peripherally to the level of the 
fifth rib anteriorly, and interlobar pleurisy 
on the right side (Fig. 7). 

COMMENT 

A review of our cases seems to indicate 
that pulmonary and pleural invasion often 
follows abdominal actinomycosis. In 8 
of the 14 cases there was a definite history 
of abdominal abscesses, or of draining 
sinuses from an appendiceal abscess, or of 
abscess of the liver, preceding the thoracic 
symptoms. Three patients had had acute 
empyema, in 1 case preceded by pneumonia. 
Thoracotomy in all these cases was followed 
by persistent sinuses. Such formation of 
fistulas was also common after abdominal 
operations. In 2 other cases the first 
S3 r mptom to be complained of was mastitis 
followed by or in combination with 
abscesses of the wall of the thorax but 
apparently without pulmonary symptoms. 
It is probable that infection took place 
first through the skin of the breast and 
thorax. In 1 case only was it probable 
that the thorax was involved by direct 
extension from diseased lymph nodes of 
the neck. It seems that primary infection 
of the lung is somewhat rare. Only 3 of the 
14 cases with the history of empyema can 
be considered as belonging to this group. 
In 2 cases the process appeared to have 
originated primarily in the wall of the 
thorax; in the other 9 there was a definite 
history of primaty involvement of the 
abdominal organs (8 cases), or cervical 
lymph nodes (i case). A draining sinus 
from an abdominal operation in combina- 
tion with gradually developing thoracic 
symptoms should make one suspicious of 
actinomycosis, particularly if there is 
infiltration of the wall of the thorax with or 
without sinuses. 

Men are more often affected than women, 
in this series 10 of 14. The age of the 
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patients was from eighteen to fifty-seven 
years. The shortest time between the first 
appearance of symptoms and the definite 
diagnosis made at the clinic was four 
months, and the longest time fifteen years. 
In many of the cases a diagnosis had been 
made elsewhere of chronic empyema with 
fistula. There were 3 cases in which the 
disease apparently had been present but 
not diagnosed for many years; in 1 case 
five years, in 1 eleven years and in 1 
fifteen years. None of the patients appar- 
ently had been treated specifically for 
actinomycosis, that is, by potassium iodide 
and irradiation. These data illustrate the 
difficulty of establishing the diagnosis of 
actinomycosis of the thorax, yet only an 
early diagnosis gives the patient a chance 
for recovery. This has been shown by 
Desjardins in his review of patients treated 
in The Mayo Clinic by radiotherapy. 

With respect to the site of the principal 
roentgenologic manifestation the cases 
of this series may be classified in four 
groups: (1) pulmonary, (2) pleuropul- 
monary, (3) pleural, and (4) thoracic. 
Eight of the 14 cases belong in group 2, 

1 belongs in group 1, 4 belong in group 3, 
and 5 belong in group 4; in these, roent- 
genologically demonstrable lesions of the 
bonv wall of the thorax were found, in each 
instance combined with pleural or pul- 
monary lesions. Except in 1 case only, 
pulmonary involvement led to definite 
pleural changes. The primary focus in the 
thorax was apparently in the mediastinal 
and hilar region. Thickened, rather dense 
strands radiated from these structures into 
the lung, particularly the right upper lobe. 
One might attribute this picture to invasion 
of the peribronchial lymphatics as de- 
scribed by the pathologists. 

The pleuropulmonary variety was most 
common. When pulmonary and pleural 
lesions are demonstrable the mode of 
invasion cannot be determined definitely; 
it may have been primary in the lung or 
secondary to abdominal disease. A high 

v» O 

diaphragm might suggest abdominal 
disease, but this is not a reliable index. 


In the 8 cases of this group, the right side of 
the thorax was involved in 7, and the left 
side in 1 case only. The upper lobes were 
invaded in 2 cases, in 4 cases the lower and 
middle lobes were invaded, and in 2 there 
was infiltration into the lung radiating from 
the hilum and not definitely confined to any 
one lobe. 

The roentgenogram in actinomycosis of 
the lung is not uniform, as might be 
expected from the observations of patholo- 
gists. In certain cases the}’- find carnifica- 
tion of entire lobes with fibrosis and many 
small abscesses, and the roentgenologist 
may find dense infiltration of one or two 
entire lobes. The abscesses are probably 
not large enough to be seen in roentgeno- 
grams; in our series they could not be 
distinguished. Another variety described 
by pathologists is a patchy involvement of 
parts of the lungs with or without the 
formation of abscess; this was seen in 3 
of our cases. Definite breaking down into 
cavities is sometimes seen. Unlike other 
abscesses, those caused by actinomycosis 
may be subpleural and usually other areas 
of infiltration which are not broken down 
may be demonstrable. Occasionally in- 
vasion of the lung apparently radiating 
from the hilum into the lung by way of the 
lymphatics can be seen. In such cases it 
seems impossible to determine whether the 
nodes of the hilum are secondarily invaded. 
The bronchitic type of actinomycosis is 
more nearly approached; this is also 
recognized by pathologists. Combined with 
the pulmonary lesions is definite involve- 
ment of the pleura, either with or without 
fluid, and with a more or less fixed dia- 
phragm. Characteristic of these pleural 
changes is marked thickening and very 
dense and broad pleural bands. However, a 
definite differential diagnostic sign from 
chronic empyema is not present. The same 
holds true in the cases of actinomycosis in 
which pleural involvement is the only sign, 
although a high diaphragm might lead one 
to suspect abdominal actinomycosis attack- 
ing the pleura by extension through the 
diaphragm. There were 4 cases of pleural 
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involvement alone in our series, and the 
roentgenograms of the thorax were not 
sufficient for the diagnosis of actinomycosis 
or even for a surmise of its existence. 

There is only one roentgen sign which 
when present might help materially to 
establish a diagnosis of actinomycosis, that 
is, involvement of the ribs or sternum. 
This may be shown by areas of destruction, 
with or without the reaction of osteo- 
myelitis around it, or periostitis. Not all 
sinuses of the thoracic wall lead to such 
areas in the bones; only 5 of our 14 cases 
furnished such evidence. Such signs, to- 
gether with evidence of thickened pleura, 
empyema and pulmonary involvement, are 
more indicative of actinomycosis than of 
any other disease. Tuberculosis of the lung 
certainly will rarely, if ever, produce such a 
picture. A chronic abscess of the lung with 
empyema would not lead to destructive 
changes in the ribs. One must examine the 
ribs carefully, and often only a stereoroent- 
genogram will permit discovery of the 
pathologic changes. Without these changes 
in the rib purely roentgenologic differential 
diagnosis from chronic abscess of the lung 
with or without empyema, from chronic 
tuberculosis, or from chronic empyema 
with thickened pleura, seems impossible. 
The history, the general examination, 
and the search for the specific fungus, must 
then be called on for additional aid. A 
careful roentgenologic examination of the 
thorax should be made in all cases of 
actinomycosis, particularly if thoracic 
symptoms are present, or if the abdominal 


cavity has been affected. The roentgenolo- 
gic evidence may assist in the diagnosis 
and thus permit the institution of therapeu- 
tic measures sufficiently early to effect 
cure. 

SUMMARY 

After reviewing the literature, the roent- 
genologic manifestations in 14 cases of 
thoracic actinomycosis observed at The 
Mayo Clinic are described. All the cases 
were proved by the demonstration of 
actinomyces in the sputum, in the dis- 
charge from the sinuses, or in the contents 
of empyema cavities. In 8 of the 14 cases a 
combination of pleural and pulmonary 
changes was observed. These consisted 
variously of enlargement of the hilum, 
infiltrative strands radiating into the lung 
from the hilum, localized consolidations in 
one or more lobes, pleural thickening, dense 
pleuritic adhesions, and fluid in the pleura. 
The manifestations were wholly pleural 
in 4 cases, and wholly pulmonary in 1 case. 
In 5 cases the pulmonary and pleural 
lesions were associated with areas of 
destruction in portions of the ribs or 
sternum, with or without osteomyelitis 
and periostitis; this combination is the sole 
roentgenologic syndrome which is more or 
less diagnostic, or at least strongly indica- 
tive, of actinomycosis. Careful roent- 
genologic examination of the thorax in all 
known cases of actinomycosis, particularly 
of the abdominal organs, would probably 
lead to earlier discovery of thoracic involve- 
ment and to better therapeutic results. 
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A NOTE ON THE INTRAVENOUS USE OF AN IODIDE IN 

POSTOPERATIVE THYROTOXICOSIS* 


Charles H. Goodrich, m.d., f.a.c.s. 


BROOKLYN, N. Y. 


P OSTOPERATIVE thyrotoxicosis, a 
devastating, often destructive meta- 
bolic storm, was formerly a compara- 
tively frequent complication of the surgical 
effort to cure toxic goiter. It was especially 
frequent and dreaded in advanced cases of 
the group classified as “Exophthalmic 
Goiter.” Ever since Plummer suggested 
the careful closely observed preoperative 
administration of LugoPs solution with 
frequent checking up of the metabolic 
rate in order to determine the day of 
maximum safety of operation this com- 
plication has melted away into compara- 
tive insignificance. Its importance and 
frequency have been further lessened by 
the postoperative administration of Lugol’s 
solution by mouth or by rectum and the 
intravenous injection of glucose solution. 
An increasing reduction in postoperative 
toxicosis has developed as the operative 
technique has become more refined: less 
handling and pressure, less spilling of 
glandular juices, absolute hemostasis, ves- 
sels secured before severance, careful su- 
turing of capsule, studious drainage, all 
these have contributed their share. (The 
discarding of general anesthesia by use 
of ether was an early step reducing morbid- 
ity.) There remain, therefore, but few 
cases in which this postoperative complica- 
tion is a real danger. These few cases, 
however, demand special consideration, 
both because of their unexpectedness and 
rarity and the rapidity with which the 
surgeon exhausts his reliable remedial 
measures. When hypodermoclyses, glucose 
intravenously, and LugoPs solution have 
been faithfully administered and the pa- 
tient made as comfortable as possible with 
small doses of morphine, we are done, at 
least we thought so until recently. 

For eleven years we had no mortality 


in these cases (not a large series) and 
comparatively infrequent morbidity of im- 
portance until the following case appeared: 

M. L. No. 136806, female, forty-eight years 
old, married, was referred to the Methodist 
Episcopal Hospital by Dr. A. M. Bell of Sea 
Cliff, L. I. She has one living child, sixteen 
years of age, but has miscarried four times. 
Her family history was unimportant. 

Her chief complaints upon admission to the 
Medical Service were “dizziness and nervous 
spells.” These had been present for about two 
months. Her first attack coming on while she 
was shopping continued so long that the doctor 
was called and instigated careful investigation. 
Her admission to the Hospital (Medical Service 
of Dr. Cross) followed on March 29, 1930, two 
months after primary attack of dizziness. 
Other cardinal symptoms related in her history 
were sinus trouble relieved by treatment, but 
some tinnitus aurium persists, swelling in 
neck (thyroid) noticed for about ten years 
without symptoms until recently, occasional 
palpitation of heart. Examination revealed 
typical clinical picture of toxic adenoma of 
thyroid with hard nodule in right lobe and 
another in isthmus, marked exophthalmos, 
widened palpebral arches, marked tremor, 
tachycardia (120), dermatographia and marked 
excitability. Her blood pressure registered 
138/78; metabolic rate was plus 72. During 
her stay in the Medical Service, rest in bed, 
LugoPs solution and unirritating laxatives 
were the essential forms of treatment. Her 
metabolic rate gradually declined until on 
April 26 the report read plus 1 1 .8. The Medical 
Service considered that the desirable condition 
for operation had been secured, an opinion 
which we confirmed in consultation. 

On April 28, thirty days after her admission 
to the Hospital, subtotal thyroidectomy was 
done, under gas-oxygen anesthesia preceded by 
routine hypodermic injection of morphine 
grain }■£ and atropine grain K 50 . More than 
three-fourths of the right lobe (including a 
calcareous mass) and two-thirds of left lobe 


From the Surgical Department of Methodist Episcopal Hospital. 
Submitted for publication December 11, 1930. 
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(containing a large cyst of colloid) were re- 
moved. The operation was of more than aver- 
age difficulty. Hemorrhage was somewhat more 
than is usual with us. Time of operation, one 
hour and twenty minutes. Pulse rate before 
anesthesia was 120 varying but little during 
operation and was 120 and of good quality 
at its completion. Lugol’s solution minims 10 
every four hours was ordered, dose to be 
doubled per rectum if patient was nauseated. 
(We believe in taking great pains to avoid 
nausea in these cases.) The first twenty-four 
hours were uneventful. Thereafter ensued the 
typical postoperative complications with rising 
pulse, rising temperature, persistent and in- 
creasing nervousness and anxiety, dyspnea 
and after thirty-six hours an evident failure in 
circulation. Lugol’s solution was increased in 
dosage. Fluids were given by hypodermoclyscs. 
Glucose was introduced intravenously in 
doses of 250 c.c. of 10 per cent solution. Rest- 
lessness was treated by morphine. Seventy-two 
hours after operation the patient seemed mori- 
bund with livid countenance, pulse 180, res- 
pirations 36, tremor constant and restlessness 
and anxiety vying with prostration for suprem- 
acy. Drs. Frank B. Cross and Irving Cabot 
saw her in consultation. In view of the unani- 
mous opinion of physicians and surgeons that 
the indicated remedy was iodine and because 
the Lugol’s solution failed to meet this indica- 
tion, sodium iodide solution was given intra- 
venously, grain 15 at first followed by a similar 
dose after three hours. In four hours, Dr. 
deWitt, the enthusiastic house surgeon tele- 
phoned to me “A miracle has happened. This 
woman looks almost well.” Our next observa- 
tion confirmed this impression. The patient 
was calm, comfortable, with improved color, 
a smiling face, pulse 130, respirations 24 and 
in every way she showed a most gratifying 
improvement. Two doses were given at twelve- 
hour intervals on the following day, then 10 
grain doses twice a day for two days, followed 
by a gradual and satisfactory complete recov- 
er y. The behavior of the wound was ideal. 
The patient was carefully nourished. Iodide of 
iron was substituted for other iodine medication 
after five days. She was in a chair on the 
seventh day, and was discharged twenty-three 
days after operation (detained thus long 
because of homeward journey of thirty miles). 

We reported this incident as of some 
therapeutic interest at the May, 1930, 


Staff Conference of the Methodist Epis- 
copal Hospital. 

Five days later my colleague, Dr. A. H. Bo- 
gart, performed subtotal thyroidectomy in a 
girl of eighteen (No. 137855) who had had a 
metabolic rate of plus 50 four weeks before 
which had been reduced after rest and Lugol’s 
solution to plus 8 on the day before operation. 
The standard procedure was done without 
unusual event of any kind. Immediately after 
operation (within five hours) a violent post- 
operative thyrotoxicosis supervened. No favor- 
able results having been obtained by the usual 
measures including 20 minim doses of Lugol’s 
solution, twelve hours after operation 15 grains 
of sodium iodide solution were administered 
intravenously, repeated after twelve, eighteen, 
and twenty-four hours, and thereafter twice 
a day for one day, then once a day for two 
days. The same prompt and dramatic recovery 
ensued as had been observed in our own case. 

We submit this brief account to call 
attention to the direct intravenous use of 
sodium iodide in postoperative thyro- 
toxicosis. We believe it to be superior in 
promptness and certainty of action to oral 
or rectal exhibition of Lugol’s solution. 
We are reasonably certain that it here 
saved two lives. That it may save more 
in this diminishing group of postoperative 
unfortunates is the object of this note. 

The principle upon which the application 
of this therapeutic detail is based seems 
sound. As Dr. Cross remarked when we 
suggested this measure, “Iodine is Iodine.” 
In the emergency cited iodine is indicated. 
Intravenous exhibition of iodine’s sodium 
salt places the remedial chemical directly 
in the blood stream in which the thyroid 
toxins are circulating. 

Extending the application of this princi- 
ple it may reasonably become a more certain 
routine postoperative measure for the 
prevention of thyrotoxiciosis in any case 
where excessive bleeding, undesirable frag- 
mentation, or unusual manipulation indi- 
cates the probability of the after-coming 
toxic storm. Furthermore intravenous use 
of sodium iodide solution may prove to 
be preferable to Lugol’s solution by 
mouth in preparing highly toxic cases 
for operation. 



TWO UNUSUAL CASES OF 

PERIN EPHRITIC ABSCESS* 

John A. Taylor, m.d. 

NEW YORK 


B ILATERAL perinephritic abscess, al- 
though a comparatively rare disease, 
is probably not as uncommon as one 
is lead to believe by a review • of the 
literature. Hunt, 1 in 1924, reported only 
one in 106 cases of perinephritic abscess 
seen at the Mayo Clinic in ten years, and 
could find only 9 cases in the literature at 
that time. Yet several unpublished cases 
were mentioned in the discussion which 
followed the reading of his paper. Since 
that time several cases have been reported 
and perhaps a greater number have not 
been published. So this case is presented, 
not as so much of an oddity, as it is an 
illustration of how persistently the opposite 
side should be examined for suppurative 
perinephritis when the clinical course of a 
postoperative perinephritic abscess case 
is not satisfactory, because the diagnosis 
is often very difficult before the .v-ray 
shows signs of a well-developed abscess. 

Case j. The case is that of an adult male, 
thirty-five years old, admitted to Dr. Henry G. 
Bugbee's service in the Lawrence Hospital 
in Bronxviilc, N. V. on February 24, 1929. 
Past History: Negative. 

Present Illness: Began with an attack of 
influenza five years before admission. At the 
end of two weeks, the patient developed an 
intense pain which increased in severity ior 
two days, then persisted as a dull pain in the 
right flank. Nausea, anorexia, fever, and 
great prostration have accompanied the pain 
in the side. There has been no dysuria, fre- 
quency, or hematuria. 

Physical Examination: Shows a man acutely 
ill. Lies on his left side. He is acutely tender in 
the right flank; otherwise negative. Tempera- 
ture varies between normal and 103. 3°f. 
Pulse 80-100. Respirations 20-30. Urine: 
heavy trace of albumin, few mucous shreds, 
occasional flat epithelial ceils, few leucocytes, 
and a few red blood corpuscles. Indican, ace- 
tone and diacetic, negative. Blood: 24,700 
white blood corpuscles, 83 per cent polymor- 
phonuclear leucocytes, lymphocytes 16 per 
cent, eosinophiles 1 per cent. X-ray: Figure 1 


showed the left kidney normal in outline. 
Outer border of the rectus was distinct. The 
right kidney shadow and the outer border of 
the right rectus were obscured. There was no 
evidence of calculi. A diagnosis of right peri- 
nephritic abscess was made, and the right 
perirenal space was opened by the writer 
through a lumbar incision under nerve block 
anesthesia, and several ounces of foul, thick 
pus were evacuated. The wound was closed 
about a rubber tube drain. A culture of the 
pus showed Staphylococcus aureus. 

The temperature became normal on the 
second day, and remained down until the 
seventh day, when it began to rise again. 
At this time, the urine was negative. X-ray 
of kidney, ureter, bladder was negative. Blood 
culture was negative. Blood count: w.b.c. 
21,300, polymorphonuclears 87 per cent. The 
patient was very obstreperous and repeatedly 
pulled the tube out of the wound. These facts 
lead to a clinical diagnosis of retention in the 
right perinephritic area. Attempts to establish 
better drainage were unsuccessful. The tem- 
perture was intermittent between normal and 
i04°F. A cystoscopic examination at this time 
showed a negative bladder. The bladder urine 
showed a few pus cells. Catheterized specimens 
from the kidneys showed only a few leucocytes 
on the right side and no w.b.c. on the left. 
The urea on the right was 0.9, on the left 1.35. 
A culture showed Staphylococcus aureus. 

The left side had never shown any tenderness 
or rigidity. X-rays had been repeatedly nega- 
tive until April 5, when the .v-ray (Fig. 2) 
first showed signs of obscuring the left psoas 
muscle and some enlargement of the left kidney. 
The pictures were not satisfactory because it 
was very difficult to rid the intestinal tract of 
gas. Pus was obtained from the left side with a 
needle, after which the left perinephritic 
space was opened and several ounces of pus 
evacuated. Culture showed Staphylococcus 
aureus. The temperature gradually subsided 
and was normal on the fourth day. 

During this long period of suppuration, the 
patient had become extremely weak. The hemo- 
globin had decreased to 43 per cent. With the 
usual postoperative methods, including 500 c.c. 
of blood by the Unger method, his convales- 
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cence was progressive, and lie was discharged 
as cured on May 18, 1929. lie was seen one year 
after operation with negative urine findings, 



N Fig. 1. 

and no urinary symptoms. He had regained his 
weight and strength and was carrying on his 
daily work as a laborer. 

Case ii. A female child seven years old, 
admitted to the Hospital for the Ruptured and 
Crippled, May 3, 1929. 

Past History: Negative. 

Present Illness: Six months before, she had 
had a tonsillectomy. She had a normal con- 
valescence, and seemed in good health for four 
weeks, when she began to complain of pain in 
her right side. A diagnosis of acute appendi- 
citis was made and an appendectomy per- 
formed in a local hospital. The appendix was not 
diseased. She continued to have pain and fever 
and remained in the hospital for thirteen weeks. 
When she returned to her home, she could not 
walk erect, but bent towards the right side. 
X-rays taken at that time were negative. She 
then had intermittent attacks of fever, the last 
attack being three weeks before admission. 
She did not seem to improve. Three days before, 
her mother first noticed a lump in her right 
flank. She had no urinary symptoms. 

At this time, she was admitted to the Hos- 
pital for the Ruptured and Crippled. Tempera- 


ture, pulse and respirations were normal. 
The child looked chronically ill. 

Gcncial Physical Examination: Was negative, 



Fig. 2. 


except for fullness in the right flank, which 
gave an appearance of a deep seated tumor, 
posteriorly. Urine: Catheterized bladder speci- 
men showed a trace of albumin, many pus 
cells, no clumps. Blood: w. b. c. 17 > 5 00 
64 per cent polymorphonuclear leucocytes. 
The r.b.c. showed a slight central pallor. 
A dry tap had been made and perinephritic 
abscess had been ruled out. 

She was then seen by the writer in consulta- 
tion. X-ray of the urina^ tract showed in- 
creased soft tissue density over the right kidney 
region, and an obliteration of the outline of the 
right psoas muscle. Cystoscopic examination 
showed a normal bladder. No. 5 French cathe- 
ters were admitted easily to both renal pelves. 
The right ureter showed four leucocytes per 
field. The left ureter showed 8 Ieucocj'tes per 
field with some clumps. A diagnosis of an old 
perinephritic abscess was made, and under 
general anesthesia, an old broken-down abscess 
cavity was evacuated. A pathological diagnosis 
of chronic suppurative inflammatoty tissue 
was made from some of the tissue which came 
away with the pus. The child had an unevent- 
ful recovery and was discharged from the 
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hospital June 14, 1929, when there was still 
a very slight serous discharge from the wound. 
She was advised to return for follow up, but 



Fig. 3. 


because of the remoteness of her home, she 
was not seen until November 6, 1930, at which 
time, she was readmitted to the hospital. 

Her father said that she had never been free 
from drainage in her side, although there had 
never been more than enough to saturate one 
gauze wipe in twenty-four hours. The child had 
grown, had gained considerable weight, and 
looked quite robust. She had had no urinary 
symptoms, except an occasional enuresis. 

Urine analysis showed 12-15 pus cells per 
field, with occasional small clumps. The urine 
specimens collected at half-hour intervals, 
following the intramuscular injection of phenol- 
sulphonephthalein showed a reading of 55-30- 
10 for a total of 95 per cent. 

A plain x-ray (Fig. 3) showed no kidney 
outline on the right side, the outline of an en- 
larged kidney on the left. There was a shadow 
in the region of the lower pole of the left kidney 
which proved to be extraurinary. A lateral 
view (Fig. 4) shm\s it to be well anterior. The 
x-ray (Fig. 5) taken after the injection of the 
sinus tract with lipiodol, showed that the sinus 
tract connected with the kidney pelvis. The 
solution then ran down the ureter and appeared 


as isolated droplets in the bladder. The lipiodol 
was then found in a voided specimen of urine. 
This x-ray also showed the extraurinary shadow 



Fig. 4. 


lying over the left border of the fourth lumbar 
vertebra. The x-rays after the injection of 
uroselectan showed a normal excretion of the 
dye from a left hypertrophied kidney, and no 
excretion of the dye from the right side. 

Cystoscopic examination showed a negative 
bladder, except for the congestion of the right 
ureteral orifice. A No. 5 French catheter was 
passed easily to the left kidney, and a clear 
specimen with normal urea content was ob- 
tained. The right ureter could not be cathe- 
terized beyond 2 cm., and no further attempts 
were made because the examination was done 
without anesthesia, at the child’s request, and 
because lipiodol had shown the ureter to be 
patent, and uroselectan had shown the kidney 
to be functionless. 

Exploratory operation was done on Decem- 
ber 3, 1930, with the hopes of removing the 
functionless right kidney. The kidney was 
difficult to expose because of the dense perirenal 
tissue caused by an abscess of five months’ 
duration followed by a chronic productive 
inflammation of one and one-half years’ dura- 
tion. The kidney was finally exposed and found 
to be atrophic, measuring about in- in 
length. Exposure of the hilus and subsequent 
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nephrectomy were considered too hazardous. 
The extrarenal sinus tract was removed in its 
entirety, and the defect in the kidney closed 



Fig. 5. 


over by a suture of the capsule. The wound 
was closed about two rubber dam drains. 

The child had a very marked febrile reaction 
immediately following the operation, which 
lasted about four da} r s. Since then, there has 
been a gradual improvement. She is now ready 
to leave the hospital. Her side has healed. The 
urine analysis is negative. 

This is a case of a perinephritic abscess caused 
by a cortical abscess, which gave no urinary 
findings at the time of operation; yet, in spite 
of adequate drainage, subsequently broke into 
the pelvis, and ultimately destroyed the kidney. 

With the turn of the present century, 
urologists began to doubt if perinephritic 
abscess ever occurred without renal disease. 
Ocherblad 1 gives Ramon Guiteras credit 
for first calling this to his attention in 
1906. Braasch,- 1 in 1915, said he felt sure 
that the kidney was the seat of origin of all 
perinephritic abscesses, and he came to 
this conclusion after the study of 6” cases 
which he reported at that time. 


Hunt’s article, mentioned before, was 
very convincing because 55.7 per cent of his 
xo6 cases showed no demonstrable kidney 



Fig. 6. 


lesion, yet cortical abscesses were found in 
31 of these at operation. He also reported 
that cortical abscesses were found in 9.7 
per cent of 1835 nephrectomies performed 
at the Mayo Clinic. These and other 
publications have led to the almost 
universal conception of the kidney as the 
seat of origin of all perinephritic abscesses. 

The 2 cases here presented concur with 
this opinion, both occurring following 
peripheral infection, and both showing 
renal disease. The first cases showed pure 
cultures of Staphylococcus aureus from 
both perinephritic abscesses, as well as 
from cystoscopic urine specimens collected 
from each kidney. In the second case, the 
renal origin is very obvious. 

[For References, see p. 33.] 

[For Discussion, see p. 21.] 



POSTOPERATIVE CARE OF UROLOGICAL CASES* 

Henry G. Bugbee, m. d. 

NEW YORK 


T HE successful handling of a urological 
surgical case is directly dependent 
upon an accurate diagnosis, thorough 
preparation of the patient for operation, 
a well conceived and executed operative 
technique, and intelligent postoperative 
care. 

Accuracy in urological diagnosis, thanks 
to our ever increasing armamentarium, in- 
cluding cystoscopy, .v-rays, urography and 
intravenous urography, is possible in nearly 
every case; with all these methods at hand, 
however, a prolonged study of the case may 
be necessary for its accomplishment. 

The value and necessity of preparation 
of the patient for a urological operation 
have been repeatedly emphasized by many 
and frequent contributions to the litera- 
ture, and yet too much stress cannot be 
laid on this phase of the case. The present 
opportunities for studying the general 
physical condition of the patient, often 
in association with a competent internist, 
the many precise methods at our disposal 
of estimating the efliciencv of the cardio- 
vascular system and of the kidneys, with 
electrocardiograms and laboratory tests of 
blood chemistry and renal function, should 
give a sense of security that should leave 
little to be wanting regarding this phase 
of the case. 

With the background of an accurate 
diagnosis and a thorough preparation 
of the patient for operation, an operative 
technique should be followed that aims 
towards elimination of the pathology and 
restoration of function, employing meas- 
ures tending to minimize operative 
complications. 

Much less has been written about the 
postoperative care of urological cases. 
The immediate care has been included in 
considerations of operative technique, and 
yet little or nothing said of their remote care. 


There is no group of cases in any branch 
of surgery in which the remote care is more 
important, from the standpoint of restora- 
tion of function, permanence of cure, and 
general rehabilitation of the patient. 

In the immediate postoperative care, 
there are certain general principles which 
are applicable to ail urological cases, 
namely: the necessity of free drainage, 
forced elimination, control of hemorrhage, 
and stabilization of the circulation. The 
more satisfactory and complete the pre- 
operative preparation, and the more accu- 
rate and finished the operative technique, 
the less urgent will be the immediate 
postoperative steps, and the more readily 
will the patient respond to such measures. 

In all urological cases, an immediate 
increase in the intake of fluids is indicated, 
for, as the prime function of this tract is 
elimination, to maintain this function 
there must be a free supply of fluids to 
the body; this is administered in all post- 
operative cases by hypodermoclysis at 
the completion of the operation, by rectal 
injection, and by mouth, as a large per- 
centage of urological operations are carried 
out under regional anesthesia. 

The blood is typed before operation, 
that a transfusion may be given at any 
time, if necessary. No fixed rules or routine 
are followed out, but indications are met 
as they arise in individual cases. This 
applies to medication, nourishment, care 
of wounds, dressings, bladder irrigations, 
and the activity of the patient. 

It has seemed to me that special con- 
siderations are due, from a postoperative 
standpoint, to definite classes of urological 
surgical cases most commonly encountered. 
These I would divide into (i) cases of 
prostatic obstruction, (2) Iithiasis, (3) 
tuberculosis, and (4) malignancy. 

The immediate postoperative care of 


* Presented before the Section on Genito-Urinary Surgery, New York Academy of Medicine, January 21, 1931. 
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cases of prostatic obstruction is so inti- 
matefy associated with the preoperative 
preparation and the operative technique, 
that one can hardly discuss one without 
referring to the other. The patient thor- 
oughly stabilized through proper prepara- 
tion, which means that he has reached the 
height of his cardiovascular-renal effi- 
ciency and body elimination, together 
with relief of local congestion and infection, 
will approach the operation of prostatec- 
tomy with a reasonable assurance of a 
more comfortable convalescence and an 
expectation of fewer complications, espe- 
cially if the operation is carried out under 
local anesthesia, with a minimum of 
shock, traumatism and hemorrhage. This 
is best accomplished by a preliminary 
cystostomy and ligation of the vasa 
deferentia. Preliminary cystostomy is often 
the most vital step of the operation, 
frequently carrying with it a more pro- 
nounced systemic reaction than the subse- 
quent prostatectomy; therefore the care 
following cystostomy is most important, 
and consists in forced elimination by 
increased fluid intake, through hypodermo- 
clyses, proctoclyses, intravenous infusions 
and transfusions, if necessary. Increased 
elimination from the intestinal tract is 
important. During this stage, digitalis is a 
valuable drug in stabilizing the circulation 
and stimulating renal activity. Early 
moving about of the patient, out of bed, 
is beneficial. 

While hemorrhage is much less pro- 
nounced in a secondary prostatectomy, 
yet its control goes far towards eliminating 
postoperative shock. 

The hemostatic bag has been the most 
satisfactory method of controlling hemor- 
rhage, and has been used in most cases. 
Occasionally the prostatic cavity is packed 
with gauze placed about an indwelling 
urethral catheter. Traction on the hemo- 
static bag is seldom maintained over two 
hours. The bag or packing is retained in 
position from twenty-four to forty-eight 
hours and removed, an indwelling catheter 
replacing the bag. 


Postoperative hemorrhage may occur 
when least expected. I have had but one 
hemorrhage during the first twenty-four 
hours, with the bag in position, and this 
case proved to be a hemophiliac. The 
bleeding was controlled by packing. An- 
other case, in which the bag was not used, 
had a severe hemorrhage which was 
controlled by inserting the bag. A sudden 
severe hemorrhage occurred, in one in- 
stance, one week after operation, nec- 
essitating packing of the bladder, and 
still another case had repeated hemor- 
rhages, apparently due to infection; they 
were controlled by repeated packing of the 
bladder. While none of the cases proved 
fatal, one must be constantly on guard 
against the possibility of postoperative 
hemorrhage, and be prepared to pack the 
bladder. A transfusion should be given at 
once, following a hemorrhage. 

Local infection of the bladder, prevesical 
space, or the wound, has not been pro- 
nounced in any cases during recent years, 
since a longer preoperative period of 
bladder drainage has been given by 
urethral catheter, and supplemented by 
cystostomy. 

During convalescence, fluid intake should 
be maintained at a high level, by all 
methods of administration. 

One of the most troublesome and often 
serious complications following prostatec- 
tomy has been the large percentage of 
cases of epididymitis. The seminal vesicles 
are always infected at some time during a 
prostatectomy, but this infection clears 
up rapidly if it does not extend to the 
epididymes, as has been clearly proved 
since ligating the vas as a routine, during 
the past year and a half. Epididymitis 
has occurred in three instances after liga- 
tion; one of these patients had an epididy- 
mitis before entering the hospital, and the 
other two had a well-marked seminal 
vesiculitis before the ligation, and in all 
probability the infection already involved 
the epididymes as well. In these cases 
the attack was less pronounced and of 
shorter duration than in other cases m 
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which ligation had not been carried 
out. 

The elimination of this complication 
removes one of the most trying immediate 
and remote complications of prostatectomy, 
one that is painful, distressing, and one 
that greatly weakens and lowers the 
morale of the convalescent. 

Very little emphasis has been placed 
upon the continued care and observation 
of the patient after prostatectomy. To 
turn such a patient out of the hospital 
with the healing of his wound, with no 
instructions as to further care, is entirely 
wrong. 

It has been my experience that these 
men of advanced years are decidedly 
weakened by the operation, and how 
much so may only be appreciated as they 
begin to resume activity. Under mental 
and physical effort they tire readily. 
The circulation often shows impairment 
for a long period of time. Edema of the ex- 
tremities is not uncommon; phlebitis is an 
occasional complication. Such patients 
should be under the observation of the 
urologist and the internist until brought 
back to their best possible physical 
condition. 

Continued observation after operation 
shows remarkably good urinary function 
in almost every case. Wounds heal readily 
as infection is cleared up before operation. 
Contracture of the vesical neck, requiring 
dilatation, has been noted only in a few 
cases of fibrous prostate removed by 
enucleation or by the punch operation, 
and in one case of prostatic calculi with 
long-standing infection of the prostate and 
vesicles. 

The prostatic capsule often becomes 
much thickened after operation, probably 
due to small compressed pieces of adherent 
prostatic tissue which are not removed, 
and which later undergo hypertrophy. 
Routine rectal examinations subsequent 
to operation, often show, months or years 
later, apparently a considerable amount 
of prostate. In none of our cases have I 
seen any obstruction from this cause, but 


I have re-operated upon three patients 
originally operated elsewhere. 

All cases of fibrous prostate should be 
under observation for an indefinite period. 
Occasional dilatation of the vesical neck 
or repetition of the punch operation may be 
necessary. Atony of the bladder muscle 
slowly improves as the relief of obstruction 
is maintained. 

Expression of the contents of the seminal 
vesicles should be carried out at intervals 
until they are found to be clear of infection. 
It often requires years for such infections 
to subside; occasionally they give rise to 
attacks of neuritis and arthritis, although, 
as before stated, with ligation of the vas, 
these infections have been less persistent. 

The following urological lesions have 
been encountered in conjunction with 
prostatic observation: vesical calculus, 
vesical tumor and diverticulum, ureteral 
calculus, renal calculus, and pyonephrosis. 
In cases of vesical calculus, tumor or 
diverticulum of the bladder, such lesions 
were removed before doing a prostatec- 
tomy. In the cases of ureteral calculus, 
renal calculus and pyonephrosis, no opera- 
tion was done prior to the prostatectomy, 
but the necessity of watching such cases 
after prostatectomy, is obvious, and sub- 
sequent operations for their removal should 
be carried out, if indications arise. 

The association of the formation of 
urinary calculi with the presence of focal 
infections in and outside of the urinary 
tract, the close connection between inter- 
ference of urinary drainage from the 
bladder or kidneys, also disturbed body 
chemistry and poor intestinal function, 
with the production of calculi, is such that 
a satisfactory result in any given case of 
Iithiasis must depend not alone upon 
operative relief, subsequent to an accurate 
diagnosis and preoperative preparation, 
but upon the after care of the patient, in an 
attempt to restore function to its maximum 
and prevent the re-formation of calculi. 

The maintenance of free urinary drain- 
age, employment of kidney lavage, forced 
fluids, and urinary antiseptics, in an 
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attempt to eliminate infections of the 
urinary tract, will prove of decided value 
in preventing the recurrence of calculi. 
All cases of lithiasis should be under period- 
ical observation for an indefinite period, 
and should have a check with x-rays from 
time to time. Even under the closest 
observation, and the employment of every 
known means of precaution and treatment, 
calculi may re-form; in such instances, 
however, much benefit will be derived from 
these measures. 

When one realizes how many cases of 
lithiasis require nephrectomy; how many 
cases are bilateral; the frequent combina- 
tion of renal and ureteral calculi; and the 
frequency of coexisting infections through- 
out the urinary tract, the importance of 
conservative surgery and the restoration 
of function and elimination of infection in 
the operated kidney or in the remaining 
kidney, if nephrectomy has been necessary, 
is appreciated. A recurrence following 
nephrectomy means operating upon a 
single kidney. The possibilities of restora- 
tion of function from postoperative treat- 
ment leads one to adopt conservative 
surgery if possible, and the amount of 
restoration of function which takes place 
in some cases, is often most surprising. 

A man of fifty-four was operated on 
eighteen months ago for the removal of a 
giant calculus from the left ureter. The 
calculus filled the ureter from the bladder 
to a point above the pelvic brim. The ureter 
was enormously dilated, the kidney showed 
infection and poor function, no dye ap- 
pearing in the urine from this side. Follow- 
ing a urctero-lithotomy, the kidney exam- 
ined one year later showed good function 
and only a slight infection. This patient 
has been under medical observation and 
has no urinary symptoms. 

A child four years of age was operated 
fifteen months ago for a large vesical 
calculus and a large calculus in the right 
ureter. She lias been under postoperative 
care and is now free of infection with good 
lunction of both kidneys and no recurrence. 


as shown by x-rays taken during the past 
week. 

The elimination of focal infections so 
frequently found about the teeth, in the 
tonsils and sinuses, should be an important 
element in the postoperative treatment 
of lithiasis. 

By means of diet, medication, and 
increased elimination from the intestines, 
calcium oxalate, and uric acid crystals 
may disappear from the urine, and often 
by changing the reaction of the urine 
phosphaturia may be controlled. 

In one patient under observation for 
the past ten years, during which time I 
operated upon both kidneys and one ureter 
for large obstructing calculi, it has been 
difficult to maintain an acid urine, and to 
hold the kidney infection in check, yet 
under the previously mentioned routine 
of diet, medication, and kidney lavage, a 
calculus which re-formed in each kidney, 
has not changed in size during the past two 
years, and the patient is comfortable. 

Under such postoperative treatment, 
recurrences in cases of lithiasis have been 
rare. 

It is generally conceded that tuberculosis 
of the genito-urinary tract is not a primary 
lesion, but secondary to a tuberculous 
focus elsewhere in the body, which has 
lighted up during a period of lowered 
body resistance. At such a time, patients 
are poor operative risks and should be 
placed upon a regime which will improve 
their resistance and diminish the activity 
of the acute lesion, before operative inter- 
ference is undertaken. Even when this has 
been accomplished, operation such as 
nephrectomy or epididymcctomy often 
results in renewed activity in secondary 
tuberculous lesions in the genitourinary 
tract, as in ureter or bladder after nephrec- 
tomy, and prostate and vesicles after 
epididymcctomy. Quiescent foci in other 
parts of the body may become active, so 
that after operation, every efTort should be 
made to increase body resistance. Exposure 
of wounds to sunlight and the Alpine lamp 
is most beneficial. Santol-o! is soothing to 
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the bladder lesions. Tuberculin may often 
be administered with benefit. 

Tonics and open air are indicated, and 
as soon as possible following operation, 
the patient should be moved to the best 
possible climate, and treated as a case of 
general tuberculosis, by rest, open air, 
and general supportive treatment. 

To discharge a patient from the hospital, 
following an operation for tuberculosis 
of the kidney, with no instructions and no 
further watching, may be worse than not 
operating. A tuberculous ureter may con- 
tinue active, and bladder lesions may not 
heal. Symptoms continue, the opposite 
kidney may become involved, or other 
active foci lead to an early mortality, 
while, under more favorable surroundings 
and intelligent care, a cure would be 
probable. 

Three patients having bilateral tuber- 
culosis, in whom the process became 
arrested in one kidney, were subjected to 
nephrectomy, the more extensively in- 
volved kidney being removed, and under 
general postoperative treatment, all arc 
alive, one, five years after operation. 
One patient having a single tuberculous 
kidney has been under observation for 
sixteen years, and under general systemic 
care, is enjoying good health and is free 
from urinary symptoms. Exploratory lap- 
arotomy proved the absence of the opposite 
kidney. 

A realization of such forces of nature 
should be recognized and utilized to the 
utmost, observations being continued over 
an indefinite period of time. 

The postoperative care of urological 
cases of malignancy might be summed up 
in the words “eternal vigilance.” Whether 
the growth be in prostate, bladder, kidney, 
or in the testicle, and the operation be a 
radical removal of the tumor, if fortunately 
diagnosed at an early stage, when removal 
may be possible; or whether the growth 
be treated by radium, diathermy or deep 
radiation, in an attempt to destroy or 
control it, the future of the case depends 
upon regularly repeated observations. 


’9 

burthermore, only by such postoperative 
care is it possible to evaluate the different 
methods at our disposal, of treating 
malignancy. 

1 would like to cite a few eases which 
1 believe justify the importance of such 
postoperative care. 

J. P. Complete retention of urine in 1920. 
Cystotomy revealed a carcinoma of the pros- 
tate. Radium needles were inserted supra- 
pubicallv and through the perineum. Supra- 
pubic wound healed four weeks later. Toxemia 
subsided. Complete return of urinary function. 
Radium administered one year later. Patient 
under periodical observation and general tonic 
treatment. Prostate now small, smooth, no 
nodules. Gained 25 lb.; in excellent health. 

A. T. Carcinoma of prostate, 1922, (prostate 
large, stony hard, nodular, fixed). Radium 
needles inserted through the perineum; residual 
reduced from 4 oz. to none. One year later 
needles again inserted for slight recurrence. 
Since then, under regular examination and 
cystoscopy, shows no recurrence, is well, has 
good function. 

Nine patients undergoing prostatectomy 
since 1022 showed, on pathological section, a 
carcinoma with prostatic hypertrophy. One 
case developed general carcinomatosis one 
year later. A second shows a small hard nodule 
in the prostatic capsule which has not increased 
in size for two years. The others have shown no 
recurrence. 

A patient with a stony hard nodule of car- 
cinoma recurring after a partial prostatectomy, 
has been made comfortable by radium seeds 
inserted into the growth through the perineum. 

X-ray films showing the position and 
number of radium seeds that have been 
inserted, arc taken at intervals, and, in 
conjunction with other urological examina- 
tions, arc an aid in checking off the condi- 
tion, and as a guide for further radium 
treatments. 

This postoperative care has shown that 
much can be done in some cases of car- 
cinoma of the prostate in giving prolonged 
relief, and occasionally effecting a cure, 
in this most difficult and distressing class 
of cases. 

These remarks are more applicable to 
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cases of bladder tumors, where recurrences 
are noted in such a large percentage of 
cases, and in which recurrences may be 
detected easily by cystoscopic examina- 
tion. Recurrences respond more favorably 
and more rapidly to fulguration than do 
the primary growths, especially after 
radiation, and they may often be eradicated 
if detected in their incipiency. Here deep 
radiotherapy and radium are valuable 
adjuncts, often advantageously applied 
together. Results will be in direct propor- 
tion to the time at which the growths are 
detected and treated. 

It is customary to have cases of bladder 
tumor return for observation every month 
after operation. Later, the intervals are 
lengthened, but not over 'six months, for 
the first five years. 

One case of extensive infiltrating car- 
cinoma of the bladder has been free of 
recurrence for nine years, after radium 
implantations. A second patient, having 
the infiltrating type, was re-operated three 
years ago, radium seeds again implanted, 
was then given radiotherapy, and the 
bladder has been clear of growth since 
that time. In this case, a radium seed was 
recently removed from the bladder wall 
three years after implantation, leaving a 
smooth, cupped-out area. A case of papil- 
lary carcinoma operated seven years ago 
by resection, developed a small recurrence 
five years later, which was removed by 
fulguration, and has been free of growth 
since then. Another case resected sixteen 
years ago has developed numerous small 
recurrences, which were detected by peri- 
odical cystoscopic examinations, although 
no symptoms were present. These recur- 
rences have been destroyed by fulguration, 
and the patient is now clear of growth. 

Many similar instances might be men- 
tioned which demonstrate the value of 
postoperative care of cases of bladder 
tumors, the necessity of periodic C3 7 sto- 
scopic examinations, and the possibility 
of maintaining freedom from growth bv 
the early detection and eradication of 
recurrences. The absolute necessity of such 


a course should be fully explained to the pa- 
tient, and he should be held responsible 
for its fulfillment. 

The possibility of recurrence of renal 
tumors, especially of those of the renal 
pelvis in the ureter and bladder, if a 
nephroureterectomy has not been carried 
out as a primary operation should be 
remembered and periodical cystoscopic 
examinations made, in hopes of detecting 
such recurrences at once. Cases of renal 
tumor should be examined regularly for the 
presence of metastases. Deep radiotherapy 
of the kidney region may be beneficial in 
inhibiting local recurrences. 

In all cases of tumor of the testicle, 
deep radiotherapy should be applied to 
the wound region, inguinal and renal 
regions, after the removal of the growth. 
Some observers advise radiotheraphy be- 
fore, as well as after operation. Two pa- 
tients with carcinoma of the testicle, given 
radiotherapy after removal of thejgrowth, 
have been free of recurrence five and three 
years after operation. 

One might infer from these remarks 
that, once a urological case, always a 
urological case, which is true to the extent 
that the urological history should always 
be borne in mind in questions of health 
that may subsequently arise in the 
individual. 

The intimate connection of surgical 
lesions of the urinary tract with the re- 
mainder of the body, such as prostatic 
obstruction with kidney function and the 
circulatory system; tuberculosis with tuber- 
culous lesions in other parts of the body; 
Iithiasis with the various body functions 
and focal infections; and malignancy with 
metastases, render a study of the whole 
body imperative, and a proper restoration 
of function and health, with a mainte- 
nance of the same dependent upon a carry- 
through. This means the utilization of 
every means of postoperative treatment, 
and continued observation over long pe- 
riods of time, with the employment of 
suitable measures at a time when recur- 
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rences of pathology are detected in their 
incipiency and may be eradicated. 

In no other class of cases is this follow- 
through of more importance, and the 
urologist holds no claim to results until 
the patient has been placed upon his feet, 
free from complications, and has passed 
the probable period of relapses and 
recurrences. 

As before stated, true evaluation of 
various urological procedures can only be 
determined by such postoperative study. 

From time to time there is a burst of 
enthusiasm for an operative procedure 
seemingly new, yet, upon investigation, 
found to have been tried out years before. 

V 

With refinements in ourdiagnostic techni- 
que, methods are resurrected, and reports 
comprising the immediate results from 
such procedures are often voluminous and 
optimistic; yet how seldom are these 
reports supplemented by others giving 
ultimate results five or ten years later. 

The so-called elusive ulcer of ten years 
ago was looked upon as a pathological 
entity to be cured by bladder resection. 
The immediate results of operation seemed 
to be excellent; yet as time went on, 
postoperative observations and treatment 
showed that recurrences were the rule, 
that the lesion was an interstitial cystitis, 
that elimination of focal infections of the 
kidney and outside the urinary tract was 
necessary to effect a cure, and, furthermore, 
that local treatment of the ulcers by in- 
stillations of silver nitrate and by figura- 
tion, gave better results than resection 
of the bladder. 

Less and less is heard of ureteral stric- 
tures as a pathological entity. Continued 
care and observation of cases so diagnosed, 
have demonstrated their connection with 
other lesions, and a broader comprehension 
of this subject has lead to a dampening 
of enthusiasm for specific operative meth- 
ods of relief, with a substitution of a line 
of treatment aimed to relieve a condition 
of which ureteral pathology or disturbed 
ureteral function is an integral part. 

The past few years have seen a renas- 


cence of kidney fixation, largely due to 
present methods of urological diagnosis, 
in part, to the fact that attention has been 
focused upon the ureter as a cause for 
symptoms. The period of enthusiasm of 
thirty years ago is more or less forgotten, 
and while the pendulum may have swung 
too far in the opposite direction, there 
undoubtedly being an indication for neph- 
ropexy in carefully selected cases, yet this 
present stage should be supplemented by 
postoperative observations made over a 
period of years, with accurate reports as to 
the permanency of symptomatic relief. The 
same holds true for plastic operations 
upon the renal pelvis. 

It was to be expected with the perfection 
of cystoscopes and ureteroscopes that 
further attempts would be made to relieve 
vesical neck obstructions by various pallia- 
tive operative methods, and here again 
postoperative study, and records extending 
over a period of years, are necessary to give 
a true evaluation of the results of such 
methods. 

There are many difficult problems in 
urology, how difficult can only be appre- 
ciated by reviewing the literature of the 
specialty and a study of the various means 
that have been devised to combat these 
problems. Enthusiasm, while of value, 
should be tempered by results, which, in 
turn, must be viewed over periods of 
years. 

Every pathological entity and operative 
technique eventually finds its proper place. 
This, however, is only determined by pro- 
longed postoperative study. 

In urological surgery we are not alone 
concerned with the question of mortality, 
but with the restoration and maintenance 
of function and good health. 

DISCUSSION OF PAPERS BY DRS. TAYLOR AND 
BUGBEE 

Dr. B. S. Barringer: If after an operation 
you are called up by an anxious house staff 
because the patient is bleeding or doing badly, 
there has probably been some lack in the pre- 
operative care or operation, or a matter called 



Bugbce — Postoperative Care 


July, 1931 


22 


American Journal of Surgery 


luck has gone against you. Such patients have 
probably not more than a 75 per cent chance 
of living. Tite preoperative care of these 
patients is very important, as Dr. Bugbce has 
emphasized. 

As for the postoperative complication of 
hemorrhage; I do not ordinarily use packing, 
but if a general surgeon, who is accustomed to 
packing, has charge of the case, I use it, too. 
He would not know how to manage anything 
else and I find that is a very sane procedure. 
I have seen cases that packing would not con- 
trol. If the patient has no prostate cavity, 
packing docs not stay put. The hemorrhage is 
controlled by a little gauze down to the bleeding 
point. 1 have seen a patient die immediately 
on the removal of the packing, I do not know 
why, whether from shock or embolus. If the 
packing is difficult to take out, leave it alone 
until it is ready to do so. I agree with Dr. 
Bugbce that the bag is the thing to use. 

A failing kidney function postoperative is 
rare. I think it usually occurs with a failing 
heart function. You see the patient not doing 
well, and then you find the urea, etc., going up; 
and if you are wise you will go over the heart 
carefully and will probably find that proper 
digitilization will bring it back. 

Another complication is paralytic ileus. I 
see very few cases of this; I do not know why 
except that I think perhaps because I use 
spinal anesthesia almost exclusively. Last week 
I had a case in which I could not use spinal 
anesthesia. The patient had a moderate stone 
in the kidney which necessitated pyelotomv. 
He had general anesthesia, and died of paraly- 
tic ileus. There is something in spinal anesthe- 
sia which seems to me to make the postopera- 
tive convalescence unusually good. 

As for epididymitis, I do not do the routine 
ligation of the vas, because I see very few cases 
of epididymitis; and while the prostates I see 
are few compared with the bladder tumors the 
proposition is the same; I think one reason may 
be that I do not put catheters in the urethra 
postoperatively unless there is a very good 
cause. After taking out the packing or bag 
from the. prostate, I do not put a urethral 
catheter in place. 

Dr. Bugbee s point that it takes a long time 
for a prostatic to get entirely well, is well 
taken. It requires at least six months for the 
patient to get back his vigor and weight, and 
we ought all to realize that. 


A word about carcinoma of the prostate: 
Some years ago I made a rash statement that 
10 per cent of such cases arc controlled by radia- 
tion through the peritoneum. I still hold to 
that. But most cases are radiated too little. 
I therefore put in radium suprapubieally, 
which means a j per cent mortality. I do this 
because I believe we can gain another 5 per 
cent, and go from 10 to 15 per cent in control- 
ling prostatic carcinoma. 

A word about the postoperative care of 
bladder tumors that have been radiated. I 
am loath to instrument these for a long time, 
and I keep all instruments out of the bladder 
for a number of months if possible. You are 
fairly safe if your radiation has been done care- 
fully; but if your patient bleeds after you have 
radiated the bladder tumor that patient has in 
70 per cent of cases a recurrence. If he does not 
bleed, let him go four to six months before you 
cystoscope him. 

Dn. Edwin Beer: Referring to Dr. Taylor’s 
paper on perinephric abscess, during twenty- 
odd years only 3 cases of bilateral cortical 
kidney abscess, usually due to staphlococcus 
aureus, have been seen by me. 

Most perinephric infections are due to corti- 
cal kidney abscess, and the earlier one operates, 
the more easily this origin is demonstrated. 
Late operations for perinephric abscesses do 
not expose the kidney. In earlier operations, 
when the pathology is just beginning, the kid- 
ney* is usually seen or felt, and the surface 
cortical suppuration is readily detected. It is 
perfectly conceivable that some cases may 
start in the perinephric fat, some cases by 
extension of adjacent suppuration. Many cases 
are due to a mild bacterial infection, and the 
sjmiptoms are protracted and very difficult 
to interpret; in fact, I nave seen some cases 
run two and a half year s before correct inter- 
pretation and treatment. Only recently we 
have had 3 of these cases on my service at 
Mount Sinai Hospital. 

One was a child, who had been suffering from 
febrile attacks for almost two years. Intra- 
venous pyelogram, made with either uroselec- 
tan or skiodan, I have forgotten which, sug- 
gested a neoplasm. Local tenderness suggested 
a cortical carbuncle, which was found at opera- 
tion. Usually in these cases, the perinephric 
fat is very much indurated, and thickened; 
at times it has been seen to be as thick as the 
shell of a cocoanut. In this case the perinephric 
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reaction was purely local in and about the 
region of the cortical carbuncle on the anterior 
surface of the kidney. This was separated, 
and the perinephric ab sccss, which led down 
to the kidney, was drained, the kidney being 
saved. 

These ante-renal suppurations are partic- 
ularly misleading, as they produce intra-ab- 
dominal peritoneal symptoms. Another patient, 
very similar to this child, had a cortical abscess, 
which was peracute, on the anterior surface of 
the kidney, which in some way affected the 
vascular supply of the lower two-thirds of the 
kidney. The patient, following incision and 
drainage with decapsulation of the kidney, 
continued to run temperature, which could 
not be explained by retention, as the wound 
was digitally explored regularly for several 
weeks, and no pus found. In this case, 
a secondary nephrectomy led to a cure, the 
lower two-thirds of the kidney being out of 
commission. 

Another case, operated upon at a somewhat 
later stage, was incised and drained, kidney not 
seen or felt. In this recent series of 3 cases, in 
2 out of 3 the origin of the perinephric suppura- 
tion was demonstrable as a cortical kidney 
lesion. 

It is important in these cases to be sure, if 
the patient’s temperature continues, that the 
second kidney is not involved, as occasionally 
bilateral cortical abscesses are encountered, 
and if one is too radical at the first operation 
and removes the kidney, and subsequently the 
second kidney has a similar infection, the 
patient is likely to be in difficulty. 

As far as x-rav diagnosis is concerned, al- 
though not present in all cases, obliteration of 
the psoas muscle and curvature of the spine 
to the opposite side has proved a great aid as a 
confirmatory physical sign. Frequently x-ray 
lias suggested the possibility of perinephric 
suppuration, when previously the physician 
had scarcely thought of this possibility. During 
the last year such a perinephric abscess was 
recognized by the x-ray department in a 
patient on whom I had done a nephrectomy 
years before. For a long time I could not con- 
vince myself that she was tender and had peri- 
nephric suppuration. The stump of ureter on 
that side showed no retention. A'-ray showed 
typical signs. Finally, when tenderness and 
pain in the right lumbar gutter became more 
evident, a large pus pocket was evacuated from 


the side where the kidney had been removed. 
Subsequent observation of this case showed 
that the abscess started in a diseased spine. 

My experience points against the use of 
aspirating needle for diagnosis in these peri- 
nephric suppurations, as I believe aspiration is 
occasionally likely to be a dangerous procedure. 
Sometimes the needle traverses the kidney and 
produces an abscess in this organ, especially 
when it first traverses the infected abscess and 
then enters the kidney. I believe diagnosis 
should be made without aspiration and con- 
firmed by exploratory incision if necessary. 
If one relies upon a negative aspiration and does 
not incise and drain, one may make a serious 
mistake, as the pus may be too thick, or it 
may not be located in the path of the needle. 

As for Dr. Bugbee’s discussion, he has cov- 
ered the whole field, and I can only express 
my approval of his careful, complete work. 
In the case of prostatics, I believe that after 
prostatectomy serious bleeding which is uncon- 
trollable is rare, if one uses a very large drainage 
tube. If the tube is too small and the blood 
clots within it, the tendency is to spread open 
the prostatic bed, which allows the vessels to 
open up and bleed. In addition to the large 
tube, a long packing of gauze soaked in throm- 
boplastin seems to be of assistance. The end 
of this is slipped into the prostatic bed, the 
balance of the gauze remaining in the bladder, 
so that it compresses the neck of this organ 
where the bleeding usually arises. The tube 
presses against this gauze, as the patient sits 
up in bed right after the operation, and the 
large tube, plus gauze and the sitting position, 
seems to be effective. Thromboplastin probably 
helps to some extent. 

On removing the packing, one can do so 
painlessly by introducing some novocaine 
through the drainage tube about half an hour 
before the gauze is removed. The novocaine is 
poured in through the suprapubic tube, which 
has been disconnected from the urinal. The tube 
is clamped off, and in twenty to thirty minutes 
the dressing is done, tube removed and the 
gauze easily and painlessly extracted. The 
extraction of the gauze used to be more painful 
than anything else. By this simple method the 
pain is reduced to a minimum. At the same 
time that the gauze and the tube are taken out, 
the urethra is washed through so that free flow 
of water pours from the suprapubic wound. 
If there is any bleeding following this procedure. 
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the bladder is washed out and a tube of smaller 
caliber introduced for a day or two. When 
the bleeding has ceased, one of my suprapubic 
cups is attached, and the patient left absolutely 
alone without instrumentation until his bladder 
is closed. If there is a long dela\*, the patient 
not voiding for three weeks or so, an indwelling 
catheter may be introduced to deflect the 
stream from the sinus and the cup. 

Occasionally there is bleeding a week or so 
after removal of the packing due to separa- 
tion of some sloughs or tabs. If this is severe, 
it may have to be controlled by repacking, but 
usually reintroduction of a large suprapubic 
tube with hot irrigations will control the situa- 
tion. Onh r in very severe secondary hemor- 
rhages, which are rare, is transfusion, etc., 
required. 

Occasionally following prostatectomy, when 
the patient is healed, one sees an obstruction 
due to narrowing of the neck of the bladder. 
At times one sees a diaphragm which is formed 
at the neck of the bladder. These formations 
may lead to slow healing of the wound, though 
there are many other causes for persistent 
suprapubic fistula following protateetomy. 
Fortunately most of these causes can be relieved 
by passage of a sound which separates the 
adhesions which have formed abnormally at 
the neck of the bladder. Some cases, however, 
have to be re-operated upon, and the deformity 
excised. 

Another complication, which is rare, is a 
certain degree of incontinence. This is usually 
relieved by re-education or by instillations 
into the posterior urethra of silver. Whether 
these complications are due to injury of the 
sphincter or are due to overpacking in the 
prostatic bed is difficult to determine. In all 
cases there is serious injury to the internal 
sphincter, as is evidenced by cysto-urethros- 
copy, by .v-ray studies of the posterior urethra 
after prostatectomy, and by the fact that 
the patient retrojects into the bladder. Whether 
this same retrojcction occurs after perineal 
prostatectomy as after suprapubic prostatec- 
tomy I have not been able to find out. 

In mv experience these old gentlemen made a 
very quick convalescence. Within two or three 
months after discharge from the hospital thev 
arc quite spry and active. In some of them the 
urine becomes quite clear, or absolutely clear. 
In those whose bladders were verv distended 
for some time prior to operation and in which 


many pouches have developed, absolutely 
clear postoperative urine is probably never 
obtained. I have, however, repeatedly seen 
clear urine, without any evidence of macro- 
scopic pus in cases where the bladder was not 
deformed. 

I agree with Dr. Bugbee that stones and 
diverticulae should be removed at the first 
step, before prostatectomy is done. 

In the studj’ of the .v-ray treatment of 
tumors, whether they be primary tumors or 
recurrences; whether they be renal or bladder, 
I have seen no results. 

In tumors within the pelvis of the kidney, 
the only surgical treatment is complete nepli ro- 
uretereetomy with excision of the meatus in 
the bladder. Recurrences in the ureter stump 
are so frequent in these papillary tumors of the 
pelvis of the kidney that one should do a 
complete operation at the first stage, rather 
than go in after the ureter secondarily. 

In tuberculosis of the urinary tract, the 
operation is only part of the treatment. Patients 
who can take care of themselves, look after 
their personal hygiene, are much better ofi 
prognostically than the poor patient, who has 
to get to work. Postoperative hygiene is 
most important and surely will improve the 
end-result. 

Dr. Bugbee’s female patient who ran for 
sixteen yea rs with renal tuberculosis and is 
still alive with clear urine is surely a very ex'cep- 
tional observation. If the case had occurred in a 
male, I might have been in doubt as to con- 
tamination of specimens from a prostatic 
tuberculosis. 

In the treatment of carcinoma of the pros- 
tate, in view of the great variety of courses 
that the disease runs, it is very difficult to 
decide whether one is effecting a cure by one 
method or another. Some of the cases seem to 
drag on for years and years without any treat- 
ment; on the other hand, others metastasize 
very rapidly and lead to a series of complica- 
tions. A’-rav in some cases seems to benefit 
these patients, though the evidence is not 
absolutely clear. 

In connection with tumor of the testicle, the 
evidence seems to be in favor of .v-rav treat- 
ment of the original tumor prior to operation. 

In view of the numerous subjects touched 
upon by Dr. Bugbee in his paper, it is impos- 
sible in a brief discussion to do more than select 
a few of the high points and comment thereon. 
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Dr. F. Warner Bishop: Dr, Bugbee’s 
clear-cut and concise presentation of a most 
important phase of urological work represents 
more than just a scientific paper. To one who 
may read between the lines there is to be seen 
the great triumph of modern urology. For 
there is no branch of medicine or surgery in 
which diagnostic methods are so highly devel- 
oped. The instruments used here are truly 
instruments of precision and the accuracy of 
the observations is not to be matched in any 
other specialty with the possible exception of 
ophthalmology. 

Thanks to the consummate skill of the 
urologists we poor humans may now have 
relief from the most painful and dreaded mala- 
dies. We now no longer need feel as did Pliny 
when he wrote, “There are three sorts of 
diseases to escape which a man has' a good 
title to destroy himself; the worst of which 
is the stone in the bladder when urine is sup- 
pressed.” And in this day of cysto'scopic en- 
lightenment. when a man is “seen to urine 
black, thick, and frightful water or to have it 
suppressed by some sharp and craggy stone” 
he need not fear as did Montaigne in the 
fifteenth century that operation for the stone 
would be in a place where the stone was not. 
Montaigne tells us of “a bishop who was my 
particular good friend” who underwent the 
operation. “And when he was dead and opened 
the stone was not in the bladder but in the 
kidney.” 

In discussing Dr. Bugbee’s paper there is 
little I can add, and nothing I can criticize. 
Perhaps, however, there are a few of his words 
I can emphasize. Of course, we all realize that 
elimination of the products of catabolism is the 
all-important consideration in safe-guarding 
the post-operative urological patient. And 
here water is our chief indication. The quantity 
which may be safely used by the various 
methods of administration is much under 
discussion, but I feel that there is little danger 
of over-loading the circulation by amounts up 
to 4 or 5000 c.c. per day, so long as we do not 
introduce more than 1000 directly into the 
circulation. A few fearless surgeons are now 
giving 7 or Sooo c.c. a day by slow infusion in 
cases of shock without apparent damage, but 
many urological patients are elderly and often 
have a marked degree of chronic myocarditis 
and I should be fearful of such heroic hydration. 

The lazy or distressed colon throws its load 
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upon the kidneys. Scrupulous attention to the 
intestinal elimination is essential after opera- 
tion. This will mean for a time colon irrigations, 
enemas, cathartics. But let us, as soon as the 
emergency is over, try to re-educate the bowel 
to take up as nearly normal function as possible 
without the use of drugs which keep up a 
chronic colitis. This means cooperation on the 
part of the patient without which the colon 
remains an absorbing surface for bacteria of 
all varieties which are hurled through the cir- 
culation at the embarrassed kidneys. Let me 
repeat: stop cathartics as soon as possible. 
Resort to diet, regular habits, and bland prep- 
arations of agar, psyllium seeds, or mineral oil. 

As to postoperative bleeding, I feel that I 
would like to leave with you one definite con- 
viction. Aside from directed ligation of a 
vessel or pressure upon it, there is no hemo- 
static known which is so reliable as direct trans- 
fusion of blood. Continued bleeding is the 
indication. We should not wait for a reduced 
hemoglobin or red cell count. 

The true indications for digitalis are decom- 
pensation of the heart with edema and dys- 
pnea and many internists feel that in the absence 
of these digitalis is useless. This attitude 
however, is a bit modern and many of us are 
still old-fashioned enough to think that small 
doses given daily over long periods are a great 
help to the chronic cardiac. 

And may I add in closing a most important 
form of treatment for sufferers from chronic 
disease: every ounce of moral support and com- 
fort that we physicians can give. 

Dr. N. P. Rathbun: Perinephritic abscesses 
do occur occasionally entirely irrespective of 
any kidney lesion. There is no reason why we 
should not have an infection in the perinephric 
fat resulting from a focal infection in the teeth 
or tonsils in the same way that we may have a 
similar infection in one of the bones of the leg. 
The diagnosis of perinephric abscess is some- 
times very difficult. Like Dr. Beer, I have seen 
some cases with a long history. One patient who 
came under my care several years ago had been 
suffering for two years with pain and vague 
discomfort in one loin and had been studied 
carefully in several hospitals. There was no 
elevation of temperature and no Ieucocytosis 
but he did have a huge tender mass in his right 
loin. We finally made a diagnosis of renal 
tumor and started out to do a transperitoneal 
abdominal nephrectomy. Fortunately, before 
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getting into the peritoneum we opened into a 
large cavity, evacuated about a quart of pus 
and the patient went on to a smooth recovery. 

Dr. Bugbee’s subject is extremely practical; 
for the cure of such patients depends as much 
on the after care as on the skill of the operator. 
I have often said that though you can teach 
an interne to take out a prostate or kidney in a 
short time, it takes not only knowledge but 
wisdom to understand the proper after care. 
Many of us have noticed that our private cases 
do rather better than our ward cases. We 
attempt to see that the latter do have proper 
care, but details are left to the care of the 
internes; whereas our private cases have our 
personal supervision, and we are rewarded for 
it. 

I will speak on only one or two points of Dr. 
Bugbee’s paper, first, the question of bleeding 
after prostatectomy. I have not quite the faith 
in the large tube that Dr. Beer has. Recently I 
sent a man back to the ward with one of those 
hairpin arrangements which keep the bladder 
more widely open than with a large tube. 
The man left the operating room with no 
bleeding, but several hours later bled profusely 
and died despite all that could be done, includ- 
ing packing and transfusion. I use gauze and 
pack in nearly all cases. One of the things that 
is very important about packing is the time and 
manner of its removal. One of the men spoke 
about a patient dying after the pack was 
removed. It should be removed very carefully 
and slowly and if it sticks it should be taken 
out later and removed gradually if necessary. 

I think the resection of the vas is almost 
absolutely preventive of epididymitis. For the 
last two or three years I have been doing a 
vasectomy routinely and I have not had a 
single case of epididymitis since. 

If suprapubic prostatectomy cases are not 
voiding after two or three weeks, I believe there 
is still some obstruction and such cases should 
be cystoscoped. Very often we find a little tab 
which should be removed by a punch or fi- 
guration. Those that heal slowly are due to 
some obstruction at the bladder neck. 

One of the complications that Dr. Bugbee 
said nothing about is very important; that is 
toxic psychosis. Most of these cases are not 
very serious, and many patients following a 
prostatectomy have a mild psychosis and get 
well; but I have seen some very ill, and one or 
two have died as a result of wear and tear on 


the system, and exhaustion. It is a subject 
about which we have a good deal to learn. I 
have always thought them perhaps due to some 
unknown factor, possibly a mild sepsis, or a 
mild degree of uremia not expressed in the 
terms by which we usually recognize it. The 
patient may have normal urea, creatinine, etc., 
and yet be uremic. Of course in all these 
patients we have a background of cerebral 
arteriosclerosis. In many cases there is a mental 
background, etc. In some instances possibly a 
lowering of the blood chlorides has something 
to do with this problem; I have checked 
that up and found it so in some cases. It is a 
very mysterious subject and worthy of further 
study. 

The question of lithiasis and the importance 
of after care: I heartily subscribe to what has 
been said about proper urinary drainage follow- 
ing the removal of calculi. I believe that eases 
after the removal of renal calculi should be 
followed for some time, and treated with irriga- 
tions, ureter dilatations, etc., and repeated 
x-ray pictures. 

I also heartily subscribe to what was said 
about the care of the urinary tract in tuber- 
culosis and the postoperative hygienic care. 
When we have done a nephrectomy for 
renal tuberculosis, we have only started the 
treatment. 

Carcinoma of the prostate: In all my cases I 
do a suprapubic cystotomy, certainly where 
there is much retention and even where there 
Is very little or none. I think such patients get 
along very well with their suprapubic tubes, 
live longer and more comfortably. I also employ 
radium either through the bladder or through 
the perineum. 

Dr. Oswald S. Lowsley: I heartily subscribe 
to most of what Dr. Bugbee has said. Each of 
us has his individual preferences in small 
things, otherwise there would be no individ- 
uality or personality. The after care of the 
prostatic case is a particularly interesting 
subject. I understand that when a physician 
discharges a patient who has had a typhoid 
fever he prescribes a three months’ period of 
convalescence. I think we should likewise, in 
the average case after prostatectomy, prescribe 
a six months ’ period of convalescence. If the 
patients will take a complete rest for as long a 
period of recuperation as possible they will 
make a better ultimate recovery than if they 
attempt to resume business too soon. 
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The after care of calculous cases interests us 
very much. We have had some very interesting 
experiences. One case of which I have spoken 
before we have followed for ten years. The 
patient was entirely relieved of calculi. In the 
one remaining kidney, by changing the reaction 
of the urine from alkaline to acid and by keep- 
ing it changed the patient has had no recur- 
rence since, whereas she had been operated 
on five times by me previously and twice before 
I saw her. 

The question of the postoperative care of 
tuberculous patients is very close to us. We 
have a clinic devoted to that purpose, and Dr. 
Rathbun said just what I think, that when the 
operation is over the work of the surgeon has 
just begun. We have allied with ourselves Dr. 
Wang, who is familiar with pulmonary tuber- 
culosis and has been very helpful to us in caring 
for these chronic urological cases. We hold the 
clinic twice a week and run parallel cases of 
patients treated with tuberculin and others 
treated with only hygienic measures. Drs. 
Dalzell and Wang are doing excellent work in 
this clinic. 

Concerning Dr. Taylor’s presentation: It 
seems to me that perinephric abscess can 
present a greater variety of symptoms than 
any other lesion we meet in urological surgery. 
I have cases with a history of nine years stand- 
ing: a woman had her first febrile attack with 
pain in the side nine years before I saw her. 
Later she had a similar attack which lasted 
for some months. The pain was felt in the upper- 
most part of the right upper flank; she had 
some lung symptoms also; she then had a third 
attack two months before she saw us. Investi- 
gation showed that the ureter was obstructed 
at the ureteropclvic junction. On operation we 
could trace these three different cycles in her 
history. One palpated a cavity, and as this was 
explored a diverticulum-like orifice was found 
above and a cavity extended up under the 
diaphragm. A great amount of pus was evacu- 
ated and then another similar cavity extended 
below into the pelvis. She had formed a sac 
and protective wall which broke out on two 
occasions in two different directions. 

Dr. J. S. Read: I wish to pay my tribute to 
the valuable help received from Dr. Bugbee’s 
paper. In the two-step operation there is an 
increasing tendency to remove the prostate, 
nine or ten days after the cystotomy. Within 
a month I have seen 2 cases, in which there 


has been severe hematuria and shock, which 
could have been avoided if a longer period 
between operations had been allowed. Has Dr. 
Bugbee any minimum time limit between 
operations? 

Dr. S. R. Woodruff: I was much interested 
in Dr. Taylor’s description of a case of peri- 
nephritic abscess, and that he quoted one sur- 
geon as saying that all such conditions were 
caused bjr cortical abscess of the kidney. It 
is difficult for me to believe this. My personal 
experience with perinephritic abscess is that 
one sees two varieties. The usual type is the 
one that comes on so slowly and with such 
indefinite symptoms that the urologist is not 
consulted until several weeks have passed. The 
patients usually have little or no urinary 
sjunptoms, and we are called upon for our 
opinion because of the pain in the back. The 
urologic work-up of such a condition usually 
shows an excursion of the kidney from its 
normal position and its shadow much obscured. 
The function is frequently delayed, but found 
normal upon the passage of a catheter to the 
renal pelvis. Pyelographic study usually reveals 
the kidney to have been pushed out of its 
normal position and frequently rotated upon 
either axis. There is usually no demonstration 
of kidney involvement in this condition. Tiie 
other type of perinephritic abscess is associated 
with a cortical abscess which breaks down and 
ruptures into the perirenal space. It is usually 
associated with high temperature, severe pain 
and more or less toxemia. It is difficult for me to 
reconcile the statement that a perinephritic 
abscess is always associated with a renal 
abscess because in my own experience where I 
am unable by the ordinary urologic study to 
determine renal involvement, and at operation 
large perinephritic abscess is found, I am con- 
tent simply to open the abscess cavity and 
supply adequate drainage. Unless one delivers 
the kidney for actual inspection, I do not see 
how the presence or absence of a renal abscess 
could be proved, and my personal judgment is 
that such a procedure is somewhat unjustifiable 
in the presence of a large abscess. 

Dr. Bugbee’s paper is of great value. We all 
need to check ourselves up on operative and 
postoperative work. I find the postoperative 
treatment varies to no great degree amongst 
urologists of today. In the two-stage prostatec- 
tomy, actual visualization of the prostatic 
bed is nearly impossible, and I have employed 
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for some time direct pressure with a mass of 
gauze held by the fingers of one hand, and 
pushed into the bleeding area from which the 
prostate has been removed. As in practically all 
two-stage operations one or more fingers are 
inserted in the rectum to lift the prostate up for 
better enucleation, direct counter pressure can 
be made against the rectal fingers and bleeding 
by this means usually controlled. 

Dr. John A. Taylor: After a review of the 
literature one is almost forced to conclude that 
perinephritic abscesses come from cortical 
lesions in the kidney. The largest series of cases 
has been reported from the Mayo Clinic. 
Braash reported 67 cases in 1915, followed in 
1924 by Dr. Hunt, who reported 59 cases; and 
Habein reported over 44 more in 1928, making a 
large series of cases of perinephritic abscesses. 
These cases were all reported with the idea in 
mind that perinephritic abscesses come from 
cortical abscesses. The most convincing was 
Dr. Hunt’s article in 1924 — 106 cases; of these, 
59 were the so-called perinephritic cases; 28 of 
these were explored at the time of operation; 5 
had nephrectomy; these 33 cases, all that were 
able to be investigated, all had cortical lesions 
in the kidney on the affected side. It does seem 
to me from an etiological standpoint that the 
logical path of infection is through the kidney, 
for the kidneys are the sewers of the body that 
would try to throw off foreign bodies from the 
blood stream. It seems more logical for abscesses 
to form, following perinephritic abscesses, in 


the renal cortex than it does that they should 
form in the avascular fatty renal capsule. 

Dr. Henry G. Bugbee ( closing ) : As for the 
case of the single kidney with tuberculosis: the 
woman had typical tuberculous lesions in 
the bladder, had no left kidney; the urine from 
the single kidney contained a large amount of 
pus with many tubercle bacilli. The pyelo- 
gram also showed the characteristic necrosis 
of tuberculosis. She had tubercle bacilli in the 
urine for four years, but for the last ten years, 
the urine has shown no tubercle bacilli. I 
believe that when tuberculosis of the kidney 
is diagnosed and a healthy kidney is revealed 
on the other side, the diseased kidney should be 
removed. In this case, however, one sees the 
possible reparative power of the body. A pyelo- 
gram taken seven years ago showed consider- 
able destruction of kidney tissue, but the areas 
of necrosis were well walled off. 

Dr. Rathbun spoke of postoperative psycho- 
sis. I have noted this as a rare postoperative 
complication, and it is a distressing one. I have 
always thought it to be due to a combination 
of uremia, poor circulation, and sepsis. 

Dr. Read asked about the length of time 
allowed to elapse between cystotomy and 
prostatectomy. The second operation is not 
carried out in less than two weeks after the 
primary cystotomy. The exact length of time 
between the two operations varies with the 
individual case; the longer the interval, the 
less pronounced will be the reaction following 
the prostatectomy. 
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T HOMPSON states that of men who 
have reached sixty years of age, 34 
per cent have enlarged prostates but 
only 16 to 17 per cent of the whole are 
affected by symptoms. So about half of the 
enlarged prostates give symptoms. The 
prostate is purely a sexual organ and likely 
passive regarding urination; however, the 
symptoms of prostatic disease are predomi- 
nantly urinary. 

The cause of hypertrophy is unknown. 
Most writers agree that the enlargement 
is due to fibroadenomata much like those 
found in the mammary gland. The cause 
of fibroadenomata wherever found is 
unknown. 

The family doctor sees these cases first. 
An old friend perhaps whom he has 
attended with his wife and children for 
years comes to him for counsel. He states 
his urinary trouble in a hesitating manner 
rather ashamed to confess that he must be 
growing old. The family physician holds a 
very important position as to the future 
of this man’s life. If his advice is good he 
will carry him over this serious urinary 
event to future good health; but, if on the 
other hand, his advice is wrong he may 
lead him into a miserable existence, and 
eventually death from pyelonephritis. 

The advice to the prostatic should 
always be surgical treatment. There is no 
other treatment worthy of consideration. 
The so-called catheter treatment is always 
lethal. When I look back over more than 
twenty years of surgery there is no class of 
patients more grateful to me than my 
old prostatics, and no operation has 
given me more satisfaction than that of 
prostatectomy. 

In this paper we shall consider only sim- 
ple prostatic hypertrophy, i.e., the ade- 
nomatous type of hypertrophy. 


The prostate is located in the neck of the 
bladder partly urethral and partly intra- 
vesical. It may be described as the shape 
and size of a large horse-chestnut with the 
apex in the urethra and the base in the 
bladder. The urethra and the ejaculatory 
ducts perforate the prostate. The impor- 
tant Denonvillier’s fascia separates it from 
the rectum posteriorly and extending 
anteriorly forms the puboprostatic liga- 
ments. Besides this sheath it has a definite 
thin capsule of fibrous tissue which dips 
into the parenchyma, forming lobules. 
The parenchyma is composed of glands of 
the compound racemose type with a 
stroma of 11011-striated muscle tissue. The 
secretion is poured into the lateral portion 
of the floor of the prostatic urethra. The 
prostrate has two lobes known as the 
right lobe and the left lobe. These lobes are 
not distinct excepting in hypertrophy. 
The pathologic middle lobe originates 
in the glands of Albarran in the floor 
of the prostatic urethra. The hypertrophy 
is due to fibroadenomata growing within 
the gland. Surrounding the fibroadenomata 
is a false capsule of normal prostatic 
glandular tissue. The word prostatectomy 
is a misnomer because the entire prostate 
is not removed. The only portion removed 
is the pathologic fibroadenomata. An 
adenectomy within the bladder would 
more properly describe the operation. 
This is why sexual function is rarely 
impaired by prostatectomy. There should 
be always enough normal prostatic gland 
left behind to function adequately. 

The prostate lies on the rectum and is 
readily accessible to palpation by the 
finger. It is very rich in blood supply, 
and therebv accentuates hemorrhage as 
being a possible complication in pros- 
tatectomv. As a matter of fact hemorrhage 
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is the predominating cause of the mortality 
in this operation. Hemorrhage is mostly 
venous. The prostatic plexus of veins is 
imbedded in the fibrous sheath of Den- 
onvillier. These are found around the 
anterior portion and laterally posteriorly 
of the gland. The thin true capsule sepa- 
rates these veins from the glandular 
structure. Besides the prostatic plexus of 
veins there are veins in the urethral and 
vesical parts of the gland. Sometimes all 
these veins are varicosed. The dorsal 
vein of the penis and the vesical veins 
empty into the prostatic plexus, and all 
may communicate with the hemorrhoidal 
plexus posteriorly. The prostatic plexus 
joins into a single vein on each side and 
empties into the internal iliac vein. 

Arterial bleeding is usually caused by 
the incision in the capsule; therefore 
with a good exposure the spurting artery 
may be caught in a hemostatic forceps 
quite readily and tied. V enous hemorrhage 
can be controlled by packing because of 
the low blood pressure in the veins; conse- 
quently to be free of serious hemorrhage 
demands delicate and skillful surgery. 
If the surgeon keeps within the false 
capsule during the enucleation of the 
adenomata bleeding will not be excessive. 
Fatal postoperative hemorrhage is possibly 
always caused by rough handling during 
the enucleation, thereby lacerating the 
prostatic plexus. 

The symptoms of prostatic hypertrophy 
vary much with each individual. It would 
take much space, indeed, to record all 
the symptoms referable to this affection; 
however, this is not feasible in this paper, 
nor is it essential. 

Keyes notes briefly a triad of common 
symptoms that are almost pathognomonic, 
which will do quite well for a working 
outline, namely : ( i ) frequency of urination, 
chiefly by night, (2) difficulty in urination 
and (3) dribbling from overflow, or irri- 
tation of the bladder. 

There is usually nocturnal polyuria 
with frequency and as the night wanes 
the frequency is increased. The night’s 


rest is very much disturbed. Urination 
becomes difficult, the stream is slow to 
start, the flow lacks force and there is no 
gush at the end of urination. The urine 
dribbles and drops. If the patient gets 
wet or cold or bathes in cold water, or is 
indiscrete in diet, he may not be able to 
void at all. He suffers from acute retention. 
Dribbling is a source of great discomfort. 
Of all the symptoms this one is the worst. 
It may be due to overflow from the chronic 
retention or simplj' irritability of the blad- 
der. The prostatic may pass slight amounts 
of blood at the end of micturition. The 
early irritability of the hypertrophied 
prostate may lead to priapism, to a return 
of the morning erection, and also, to 
moral obliquity. Epididymitis, cystitis, 
pyelonephritis and vesical stone may 
complicate prostatic hypertrophy. 

The commonest cause of prostatic dis- 
ease in a man over forty-live years is 
prostatic hypertrophy. When a patient, 
aged forty-five or more consults a physician 
with a history of Keyes’ triad of symptoms 
he should suspect hypertrophy of the 
prostate. 

The first step of the examination is 
palpation of the prostate through the 
rectum. This at once may confirm his 
first impression. He will fail if only there 
is a median lobe enlargement, otherwise 
he will gain a very good idea of the 
prostate. 

Secondly, he will palpate the hypogas- 
trium for a full bladder. It is well for him 
to replace the finger in the rectum and 
palpate between the two hands. Then he 
will have the patient void in a glass. 
This will give him information as to the 
difficulty of urination and as to the flow 
of the stream. This urine should be 
chemically and microscopically examined. 
It is best to send the urine to a laboratory 
equipped for complete urinary tests. 

The patient then should lie down to have 
a catheter passed. It is best to use a small 
size, linen catheter with a Coude’ tip. 
The amount of residual urine is measured, 
the atony of the bladder determined, 
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length of the urethra, etc. The physician 
will gain a great deal of information. 
The catheterized specimen should also 
be sent to the laboratory. If the bladder 
should contain a pint or more residual, it is 
wise when the bladder is irrigated to leave 
in the bladder at least half as much solution 
as urine drawn out. Some verv bad results 
have followed rapid decompression of a 
highly distended bladder. 

Cystoscopy should only be done by a 
trained man in this work. We never cysto- 
scope these patients outside of the hospital. 
When you have gathered your data you 
should be able to diagnose the case at least 
tentatively as one of prostatic hypertrophy 
requiring surgical relief. 

This examination will about exhaust 
the average physician’s training in genito- 
urinary surgery. Of course, the expert 
urologist will readily differentiate simple 
hypertrophy from other prostatic path- 
ology by methods not within the scope of 
this paper. 

Cases of acute retention complicating 
prostatic hypertrophy are usually seen 
first by the family physician, or some other 
physician living in the neighborhood. 
These calls are not infrequent and every 
family physician should be equipped with 
the instruments to take care of these old 
men properly. Metal catheters should be 
tabooed. A good linen catheter No. iS f. 
with a Coude tip, and also, a Phillip’s 
linen catheter with filiform attachment 
will be sufficient to relieve all cases of acute 
retention due to prostatic hypertrophy. 
Surgical removal of the enlarged prostate 
should be urgently advised. 

The preoperative preparation is most 
important and may determine success or 
failure of the prostatectomy. These pa- 
tients arc usually in the evening of their 
lives, therefore senility probably partici- 
pates in every function. The surgeon must 
not only be a good operator but he must 
also be a good physician. 

On the admission of the patient to the 
hospital a general physical examination 
is made. The cardiovascular system is 


carefully measured and considered. The 
hypertensive cases have an eyeground 
examination by an oculist. A blood count, 
urinalysis daily, and phthalein test are 
made; also blood chemistry for non- 
protein nitrogen and sugar. It is surprising 
how frequently we find a hyper-glycemia 
where least expected. The patient is given 
8 pints of water daily and the output 
measured. Many of these cases require 
digitalis. After a forty-eight hour rest 
in the hospital the bladder is examined 
with a cystoscope to complete the diag- 
nosis and later, perhaps the same day, a 
cystotomy under regional anesthesia is 
performed. 

The bladder is filled with normal salt 
solution, and then opened and carefully 
palpated for stones. If stones are present 
they are removed. Two silver wire sutures 
for coaptation are placed through all the 
tissues including the bladder walls. A 
large Pezzer catheter 40 f. in size is inserted 
for suprapubic drainage of the bladder 
and the incision closed with the wire 
sutures. These wires arc left long and the 
ends covered with adhesive plaster so 
that they will not catch on the dressings. 

The second step of the operation, or 
the actual prostatectomy, is done when the 
surgeon believes the patient can stand it. 
We have found it to be helpful to have a 
good medical practitioner associated with 
us in the surgical treatment of these cases. 

The phthalein output usually increases 
under drainage and the non-protein nitro- 
gen comes down. We like the non-protein 
nitrogen to be below 40 mg. per 100 c.c. 
of blood before operation. If the non- 
protein nitrogen remains high we do not 
operate. Sometimes the patient cannot, 
or will not, take the required amount of 
water. In this case we pass a duodenal tube 
at 9 o’clock in the morning and leave it 
in the duodenum until 12 noon, in the 
meantime giving the necessary amount of 
fluid, 8 pints, through the tube. This is 
done daily. It is rarely we are compelled 
to do this. We routinely give 30 grains of 
hexamethylenamine in a tumbler of water 
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in the morning and 30 grains of triple 
bromides in the evening. The diet depends 
entirely on the conditions found. The 
patient is allowed to sit up at will. The 
bladder is flushed with boric acid solution 
through the Pezzer drainage tube daily. 
The average preoperative preparation is 
fourteen days. So far every patient referred 
to us has been operated on. That means 
that all of them had responded sufficiently 
well to the preoperative preparation, that 
we were able to do the prostatectomy. 
It does not mean, of course, that we had 
cured his extrinsic pathology before opera- 
tion. Since we have stopped using inhala- 
tion anesthesia we have observed that 
patients suffering from hypertension, or 
emphysema or cardiovascular diseases do 
very much better. Our greatest problem 
is kidney dysfunction due to pylonephritis. 

Two hours before the operation the 
patient is given 6 grains of sodium amytal 
by mouth. We use caudal and trans-sacral 
anesthesia with regional anesthesia in the 
suprapubic region, or we may use a low 
spinal of 100 mg. of neocaine in the third 
lumbar spinal interspace. Lately we have 
been using more spinal anesthesia. 

The bladder is flushed through the 
Pezzer catheter with warm boric acid 
solution, and the catheter and silver wires 
removed. The suprapubic opening is en- 
larged and a self-retaining bladder retrac- 
tor inserted. This gives a good exposure 
of the operative field. A soft rubber 
catheter is passed into the bladder through 
urethra and connected with an irrigator. 

The bladder is once more flushed with 
warm boric acid solution from the irrigator 
and at frequent intervals during the opera- 
tion Hie operator puts a glove on the 
le t hand and none on the right hand, 
lhe left hand is placed in the rectum 
with fingers pressing on the prostate. With 
his right hand in the bladder he pushes his 
index finger into the urethra and splits 
the mucous membrane with his finder 
nail posteriorly. He then shells out the 
prostate using the index and middle 
fingers. The fingers in the rectum are very 


important because they stead}' the prostate 
and give the operator a proper sense of 
thickness of tissues, and also, aid in the 
completeness of the operation. No cutting 
instruments of any kind are used in the 
enucleation of the fibro-adenomata. 

After the prostate is thoroughly loosened 
it is caught by Young’s prostatic forceps 
and removed from the bladder. The 
prostate may be removed in one piece but 
usually it is in several pieces. The operator 
should be careful to loosen ever}' part of the 
prostate with his fingers before much 
traction is put on the prostatic forceps. 
The hand has remained in the rectum all 
this time, and once more the prostatic 
capsule is palpated with the right hand to 
remove any small pieces of the adenomata 
left behind. The bladder is flushed with 
borid acid solution quite warm, iio°f., 
and any spurting arteries are caught in 
hemostats and tied with catgut by the 
assistant. To stop the venous bleeding the 
capsule is tightly packed with iodoform 
gauze in one long strip 2 in. wide. The 
gauze extends out through the wound. Now 
the finger is removed from the rectum, the 
glove removed from the left hand, the 
hands cleansed and fresh gloves put on. 
Inspection of the bladder is made for 
bleeding and closure begun. The upper 
part of the bladder incision is closed with a 
running suture of fine catgut. The fascia 
is brought together about halfway down 
with chromic gut and the skin for a like 
distance with silkworm gut. Two silver 
wire sutures are placed as described in 
cystotomy and are loosely brought to- 
gether. A final irrigation is done and the 
urethral catheter removed. Large dressings 
are applied and the patient returned to a 
warm bed. 

In the postoperative treatment it is 
important to keep the patient quiet and 
comfortable. Morphine is usually required 
during the first twenty-four hours. We 
continue the hexamethylenamine and triple 
bromides as we did in the preoperative 
preparation. We continue the water in 
large quantities, i.e., 128 oz, in twenty-four 
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hours. We give fluids by vein as we do 
in other surgical postoperative cases. We 
may give normal saline by hypodermoclysis 
the first day; after that we give plain water 
by mouth or through the duodenal tube. 
The gauze packing in the bladder is 
removed within seventy-two hours, and 
a large Pezzer catheter is inserted in the 
bladder and connected up with a drainage 
bottle. The silver wires are drawn up 
tightly around the drainage tube. After 
the gauze packing is removed and the 
suprapubic drainage tube placed, the urine 
is all carried off into the bottle, and there 
is practically no leakage. Wc try to get the 
patient out of bed on the third day; 
thereafter, he sits up a part of each day. 
The bladder is flushed daily through the 
drainage tube with a mild mercurochrome 
solution. The silkworm gut sutures arc 
removed on the eighth day. 

About the fourteenth day a large 
urethral catheter is passed and fixed 


to the penis by adhesive tape and con- 
nected up with a drainage bottle. The 
suprapubic drainage tube is removed 
and the wound drawn tightly together 
with the silver wire sutures. The bladder 
is still being flushed daily. About the 
twenty-first day when the suprapubic 
incision is healed the permanent catheter 
is removed, and then passed once daily 
to flush the bladder. All sutures arc re- 
moved from the suprapubic wound and 
usually by the twenty-eighth day the 
patient is healed, voiding rather frequently 
and ready to go home. 

The follow-up treatment should be 
continued for about one year after the 
operation. This we believe to be important. 
Weekly, or later bi-weekly, bladder irri- 
gations and an occasional urethral dilata- 
tion with a metal sound of large caliber 
improve the results of the operation very 
much. 
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THE SEXUAL FACTOR IN PROSTATIC HYPERTROPHY* 

Edwin W. Hirsch, m.d. 

CHICAGO, ILL. 

T HUS far, all theories which have several thousands. Prof. Hyami of the same 
sought to explain the causation of university has never encountered the 
benign hypertrophy of the prostate condition on the dissecting table. Kitagawa 
have proved to be unsatisfactory. None and Takagi also vouch for the rarity of the 
of the theories have been founded on sufh- condition. China : Dr. Koch, of the Govern- 
ment data to enable them to account but ment Hospital at Hong Kong, states that 
for a very small number of cases. Schools during the last fourteen years, no case of 
of thought which seemed almost irrefutable enlargement has been seen, although the 
yesterday and were generally acclaimed, yearly average of in-patients is 4000, 
today 7 have been disproved and discarded, and of out-patients 25,000. In the Canton 
Though our technique for the surgical Hospital records for the years 1915) 
removal of the prostate has reached a high 1916 and 1919, there are 3 entries ot pro- 
degree of perfection, yet little advance has static enlargement, although during the 
been made in recognizing the cause of the same period as many as 156 cases of vesical 
malady or a means of preventing it. calculus are recorded. During the years 

One very significant contribution to the 19 10 to 1919, 13,761 operations were 
problem of prostatic hypertrophy was made performed in this hospital, of which 6 
by Kenneth Walker in 1922 in a paper were prostatectomies. Egypt: Not uncom- 
entitled “Nature and Cause of Old-Age mon but less so than in England. At the 
x Enlargement of The Prostate.” In this Kasr-el-Ainy Hospital, Cairo, there were 
article, he presents a panoramic view 17 cases of prostatic enlargement in 1921 
of the prostatic problem and calls attention out of a total of 8472 male in-patients, 
in particular to the variation in the inci- Pfister, who for many years was a physician 
dence rate of prostatic hypertrophy among in the Deaconess Hospital in Cairo, was 
the various races. He points to the rarity impressed by the rarity of the condition 
of the malady among certain people and in Egypt and believes that it is all the more 
seeks to ascertain the reason. If prostatic remarkable because infection of the bladdei 
growth is a disease of the white man what and prostate by bilharzia is rather common 
is there in his mode of living that is in this country. Milton, Goebel, Kartubis, 
conducive to it? Madden and Legrand have made similar 

The survey of Walker and corroborated notations. Philippines: J. M. R. Dill 
by that of Pfister, indicates that prostatic writes, “Has hypertrophy of the prostate 
enlargement is less common amongst the ever been observed in old people here m 
inhabitants of Japan, China, Philippines, this country? Certainly never in the great 
Egypt and Africa. Here are some of the number of patients in the Philippines 
important facts as elicited by the question- General Hospital in Manila.” South Africa: 
naire sent by Walker to surgeons of the Medical men are of the unanimous opinion 

various races. India: Prostatic enlarge- that enlargement is extremely rare amongst 

ment less common than in England. Japan: the natives of South Africa. It must, how- 
Prostatic enlargement is very rare. Dr. ever, be taken into consideration that feu 
Matsumato reports that in the records of natives live beyond the age of fifty. North 
the out-patients department of the special America : The incidence amongst the white 
Hospital for Urinary Diseases at the Uni- is similar to that of England but the affec- 
versitj of Kyoto there is an average of 4 tion is rather rare amongst the negroes, 
cases of enlarged prostate per annum. Of course the question immediately arises, 
a t roug 1 the total attendance runs into “ Is the comparison fair?” In all Iikeli- 
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hood the average negro does not live as 
long as the average white, and the negro 
thus afflicted does not seek medical aid as 
readily as the white. Nevertheless, the 
majority of American urologists agree 
that the condition is rare amongst the 
negroes. As a result of this study Walker 
believes that prostatic enlargement has 
an anthropological distribution and accord- 
ing to frequency classes the races thus: 
Caucasian, Semitic, Arabic, Indian, Mon- 
golian and Negroid. 

Now those countries in which prostatic 
enlargement is rare, are the very places 
in which the sexual life is rather unre- 
stricted. This then disproves the theories 
once held that sexual excesses or attacks 
of gonorrhea predisposed to prostatic 
enlargement, for those races which are 
comparatively free of the condition are the 
very races not known for their continence. 
What then, is there about the sexual life 
of the Caucasian which predisposes him 
to prostatic hypertrophy? Is this form of 
tumor the price he pays for so-called 
higher morality? Why should the celibate 
clergy escape it? Why should married men 
be particularly subject to it? What is the 
relation between the sexual life and 
prostatic overgrowth? These and other 
questions germane to the matter need to be 
answered, and it will be only by a proper 
piecing together of our many bits of 
fragmentary knowledge that we ever will, 
in all likelihood, be able to solve this 
perplexing riddle. 

When a man enters the fourth decade 
of life he is encroaching on the prostatic 
danger zone, for it is during this period 
that the prostate begins to trouble the male 
sex. Why should the male at this critical 
period, the old age of youth, begin to 
manifest prostatic disorder? Now, it has 
been rather conclusively shown that the 
indiscretions of youth bear no definite 
relationship to the formation of prostatic 
tumor for many prostatics have never 
had gonorrhea and most gonorrhoics are 
never bothered with an enlarged prostate. 
In fact, many urologists are of the opinion 
that a severe gonorrheal infection is 


inclined to render a man immune from 
prostatic overgrowth. It is then not man’s 
past which rises up to admonish him for 
his earlier misgivings, it is he who possesses 
a large boggy prostate who becomes 
the candidate for prostatism and perhaps 
ultimately for its surgical removal. 

Every urologist knows that if a man 
leads a normal sexual existence and then 
suddenly ceases to have indulgence, his 
prostate will become congested, frequently 
giving rise to urinary disorders. When 
such a case presents itself, we find on 
rectal examination a large tender prostate. 
On massaging of such a prostate, we 
can usually express a copious quantity 
of prostatic secretion together with the 
products of inflammation. Relief of symp- 
toms and reduction in size attend such 
an artificial evacuation and therefore 
we logically assume that when such cases 
are medically managed there is little 
likelihood of a surgical prostate developing. 
Recently Ballenger, Elder and McDonald 
have reported a very significant observa- 
tion in the matter of preventing benign 
enlargement of the prostate. They noted 
in their practice that there were no cases 
of prostatic hypertrophy occurring among 
their patients who were periodically ma- 
saged. The group included males between 
the ages of forty and sixty-five. They 
reason, and I believe rightly so, that a 
mild irritating toxin produces the hyper- 
plasia and that by massage the toxin is 
eliminated. Van Lackum and Mitchell 
were also able to obtain excellent results 
in the so-called bar obstructions, by routine 
massage, instillation and dilatation. 

Prostates become disordered during the 
period of the male sexual crisis, unless 
they are unloaded of their contents either 
in a physiological or mechanical manner. 
The process is somewhat as follows: 
The gland normally secretes a substance 
essential for activating the spermatoza. 
During sexual excitement the muscular 
tissue of the prostate contracts and forces 
this secretion into the urethra. Now when 
there is a sudden abatement of sexual 
activity, the prostate becomes congested 
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and swells because there is an accumula- 
tion of secretion. And so, even though a 
man may feel that he may safely abstain 
from sexual activity, physiologically he 
cannot and the penalty for his defiance of 
the natural law is prostatic trouble. Beer 
has stated, “The etiology of prostatic 
adenoma is not understood, but it would 
seem that the irritation associated with 
sex activity whether gratified or not, may 
underlie the condition.” 

We do know that a goodly number of 
men radically alter their sexual conduct 
on entering the middle span of life and 
practice sexual abstinence. The underlying 
motive is not always ascertainable. Some 
men feel that a celibate existence consti- 
tutes the ideal life; others that sex is 
something the sensible man should put 
out of his life after he has entered the years 
of discretion. Not a few men think that by 
foregoing sexual activity they will conserve 
their energy, that sickness will not befall 
them and longevity is thereby assured. 
A continent life is forced on many men 
because their spouses are ill or frigid, 
or their libido may be inhibited by financial 
or business worries or psychic im potency. 
Cases such as fall within this category are 
very apt to manifest the urinary symptoms 
associated with an inflamed prostate and 
unless their prostate is depleted by massage 
or an equivalent measure, the gland will 
continue to gradually enlarge and cause its 
customary phenomena. Though we no 
longer consider Ciechanowski’s view that 
hypertrophy is a sequelae to gonorrheal 
prostatitis, we cannot deny that the 
inflammatory process does play a part in 
initiating the proliferation of the glandular 
elements. 

I have previously called attention to the 
statement made by Young that the celi- 
batic clergy are practically immune to 
prostatic hypertrophy. In this group the 
prostate never develops into an actively 
secreting gland because at a very early 
age the sexual life was abnegated and the 
prostate accordingly was never called into 
activity as it is in the normal married man. 
Celibacy adopted late in life is therefore 


not a preventative but rather an accelera- 
tive of prostatic enlargement. 

Dovetailing perfectly with our foregoing 
data is the work of M. Roth, Director of 
the Pathological Institute at the University 
of Basel, who has carried out a pathological 
and histological investigative study of 
300 prostates in men varying from thirty- 
six to ninety years. He found some evidence 
of prostatic hypertrophy in 10 1 cases 
(approximately 30 per cent) and this was 
exclusive of inflammations and malignan- 
cies. His findings are as follows: 


Years 

Cases 

Prostatic Hypertrophy 
Per Cent 

36-40 

5i 

7 or 13 

40-30 

9i 

23 or 25 

50-60 

64 

20 or 31 

60-70 

55 

31 or 56 

70-S0 

28 

14 or 50 

80-90 

1 1 

6 or 54 


Of course it is not to be inferred that a 
man with a small spheroid in his prostate at 
forty is ever going to manifest gross 
hypertrophy of the gland any more than a 
small fibroid in a uterus will of necessity 
develop into a large one. But, I do wish to 
emphasize the point that prostatic tumors 
do not spring suddenly into existence 
during the fifth and sixth decade. Prostatic 
hypertrophy has its incipiency between 
forty and fifty and only becomes bother- 
some when certain conditions either in the 
sexual life or in the endocrine system 
promote the formation of spheroids. 

SUMMARY 

It is the intent of this study to explain 
the frequency of prostatic hypertrophy 
amongst the Caucasian race. I do not 
believe the difference lies in an anthropo- 
logical or geographical basis, but rather in 
the main because of our cultural code which 
tends to repress the natural outlet of 
sexual energy. Prostatic congestion is the 
price often paid for ignorance regarding the 
physiology of the sexual organs. The most 
logical method of preventing prostatic 
hypertrophy is periodic massage of the 
congested prostate or a vita sexuaiis which 
is compatible with the age, inclination and 
general welfare of the patient. 

[For References, see p. 55.] 



MANAGEMENT OF PATIENTS SUFFERING FROM 


PROSTATIC OBSTRUCTION* 

F. D. LaRochelle, m.d. 


SPRINGFIELD, MASS. 


T HE last twenty-five years have seen 
a most gratifying progress in the 
management of prostatics. Two dec- 
ades ago patients who were admitted to 
the best hospitals because of acute reten- 
tion due to prostatic obstruction could 
be given little more than a choice between 
early death, or lingering to endure almost 
ceaseless suffering. The surgeons and the 
procedures characterizing the period of 
time which has since intervened are striking 
examples of the wonderful progress made. 

There are today three recognized meth- 
ods of approach to the prostatic problem. 
To these we wish to add a fourth, (i) A 
one-stage suprapubic enucleation may be 
done, after preliminary drainage via the 
urethra; (2) a two-stage suprapubic pros- 
tatectomy may be carried out after cystot- 
omy; (3) the gland may be removed 
by the perineal route, with a one-stage 
procedure, drainage being maintained by 
the perineum. 

The objection to the first listed, the 
one-stage suprapubic method, is the high 
mortality rate which attends it. While 
accurate reports regarding all such opera- 
tions would be impossible to obtain, it 
seems likely that the mortality reaches as 
much as 25 per cent. By the employment of 
preliminary drainage through a cystotomy 
opening, this rate can readily be reduced to 
10 per cent. Another drawback to this 
procedure is the time it requires for 
complete recovery. The perineal operation 
gives good results in much less time and 
cuts the mortality rate in half, or even 
lower, if performed by skilful hands. But 
on the other hand, the perineal operation 
is a more difficult surgical feat, and the 
epididymitis and fistulae which sometimes 
follow, are exceedingly distressing sequelae. 
It is our intention to describe a tivo-stage 


perineal method offering advantages found 
in no other of these procedures. 

Selection of Patients: This operation is 
so benign that a man fit to undergo any 
major surgical procedure can by its em- 
ployment be relieved of a most distressing 
condition, without incurring undue risk. 

Preliminary Management: Patients with 
enlarged prostate usually enter the hospital 
only after acute retention has taken place. 
It is our practice to give sodium amytal 
immediately, in doses sufficient to relieve 
suffering. A very gentle attempt to pass a 
soft rubber catheter is then made. If this 
fails a cystotomy is done at once under 
local anesthesia. At the same time the 
bladder is explored and the configuration 
of the prostate noted. If a loose stone 
chances to be present it is removed. A 
32-French Pezzer catheter is sutured in 
the bladder, the wound irrigated with 
1 : 5000 metaphen solution and closed with- 
out drainage. The urine is kept antiseptic 
by the administration of suitable doses 
of pyridium, thus obviating the disagree- 
able odors often given off after cystotomy 
has been done. The bladder is irrigated 
several times a day with the 1:5000 met- 
aphen solution. 

After ten days to two weeks of such 
preliminary medical attention, observing 
all the necessary precautions, we remove 
the prostate by the perineal route. The 
cystotomy tube is not disturbed and the 
bladder is not drained by way of the 
perineum. 

Anesthesia: Spinal anesthesia with so- 
dium amytal base has proved very efficient 
in our work. The dosage of spinal anes- 
thesia is so small that any chance of 
untoward effects is done away with, and it 
induces an ideal relaxation. 

Technique: The patient is placed in the 
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lithotomy position and the perineum ele- 
vated. No special table is necessary. 
Several sounds are employed to dilate 



Fig. 1. a. Proust retractor, b. Pezzer catheter, c. 

Crowell tractor, d. Vachcr clamp. 

the prostatic urethra, and a Crowell 
tractor passed into the bladder. This 
retractor has so reduced the difficulties 
of this operation that it must be listed 
as one of the major contributions to the 
advance in treating prostatic conditions. 

After the prostate has been pulled down 
forcibly in the perineum and the scrotum 
pulled up over the abdomen, an inverted-v 
incision is made. The incision must not be 
placed as low as is usually directed in 
textbooks. The prostatic and membranous 
sections of the male urethra correspond to 
the entire urethra of the female, having the 
same embryologicai origin. The duct hugs 
the under part of the pubic arch. It is as 
inexpedient to make a low incision for 
exposure of the membranous urethra in a 
man, as it would be to cut into the perineum 
to locate the urethra in a woman. If the 
incision is made high and parallel to the 
pubic arch no retractor at the apex of the 
incision is necessary. 


The areolar tissue is next incised later- 
ally and the prostate located by the fingers 
placed on either side. Once this is accom- 
plished the central tendon is exposed by two 
fingers acting as lateral tractors. The 
tendon is carefully cut until the recto- 
urethralis muscle can be brought into view 
and so severed. A Proust retractor then 
replaces the fingers and the fascia is dis- 
sected off the prostate until the membran- 
ous urethra can be seen, together with the 
apex and lobes of the prostate. 

At this stage the operator must orient 
himself very carefully before proceeding 
further. With ordinary care the rectum 
should suffer no injury. Should it be 
accidentally opened, however, the fact that 
there is no vesical drainage through the 
perineum, greatly diminishes the impor- 
tance of the mishap. 

Once the prostate is exposed and the 
tractor felt in the urethra, an inverted-v 
incision is made deep into the tissues of the 
gland. The blade of the scalpel should 
open the prostatic urethra and expose the 
tractor. The flap is then pulled down. It 
contains the prostatic capsule with com- 
pressed prostatic tissue, the floor of the 
prostatic urethra, and the opening of the 
ejaculatory ducts. Extreme care should be 
exercised in handling both flap and urethra. 

The procedure just described is usually 
referred to as a prostatectomy, but this is, 
of course, not strictly accurate. No attempt 
is made to remove any normal prostatic 
tissue. By blunt dissection the adenomatous 
masses around the prostatic urethra are 
exposed and removed, with the use of a 
Vacher clamp. We know of no substitute 
for this valuable forceps. When the neo- 
plastic masses are all cleared away the 
flap is replaced and sutured in position. 
The central tendon is then repaired, a 
small gauze drain placed in one fossa, 
and a tube, }■:{ in. in diameter, with several 
eyes, placed in the other. The tube is 
sutured to the skin. The bladder and the 
perineal wound are irrigated with the 
metaphen solution and the skin wound 
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closed with clips. Upon removal of the 
urethral tractor the operation is completed. 

Afyer-care: Pyridium is administered to 
the patient. The bladder and perineal 
wound are irrigated regular!}’, at first 
hourly, then at gradually extended inter- 
vals. There should be no suppuration in 
either wound, and consequently epididy- 
mitis does not develop, rendering pre- 
liminary vasotomy superfluous. The gauze 
drain is removed after twenty-four hours, 
the perineal tube after a week. The wound 
is then irrigated by means of a little tube 


attached to a Luer syringe. As a rule little 
or no urine drains by the perineum and 
the wounds heal in a couple of weeks. The 
patient may get up on the first or second 
day after operation and on the third 
begin taking two tub baths a day. These 
are very invigorating, and keep the perineal 
and scrotal regions clean. As soon as the 
perineal wound heals, the cystotomy tube 
is removed, so that the patient gets around 
comfortably. All wounds should be healed 
and the patient urinating naturally within 
a month from the time of operation. 
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EXPOSURE OF THE BLADDER AS A STEP PRELIMINARY TO 

CYSTOSTOMY, PROSTATECTOMY AND LITHOTOMY* 

John H. Neff, m.d. 

UNIVERSITY, VA. 


W ILLIAMS, 1 in 1916, described a 
two-stage cystostomy and strongly 
advocated its use in the poor risk 
prostatic and the average patient requiring 
lithotomy for vesical calculus. The aim of 
his technique was to prevent gross infection 
of the suprapubic wound with its attendant 
dangers and discomforts. Briefly, his 
method was to expose the bladder in the 
usual manner, place staj’' sutures in the 
bladder wall, pack the wound open with 
gauze and enter the bladder some four to 
seven days later. After this interval an 
aseptic inflamamtory reaction had matted 
together the component layers of the 
abdominal waif, sealed off the paravesical 
tissues and converted the wound into a 
cleanly granulating trough. The net result 
was an effective barrier against a dissecting 
infection. With this operative sequence, 
prostatectomy became a three-stage 
affair. 

The basic principle here is one utilized 
fairly frequently in general surgery. Resec- 
tion of the larynx and excision of an 
esophageal diverticulum in two steps to 
lessen the likelihood of a mediastinitis, for 
example, have the same rationale. The 
application of this principle to surgery of 
the bladder and prostate I had never seen 
suggested prior to Williams’ article. 

In 1927 I 2 reported to the Urological 
Section of the Southern Medical Associa- 
tion my happy experience with the method 
in some 35 or 40 cases during the preceding 
ten years and stated, in conclusion, that it 
had secured a very decided alleviation of 
wound morbidity both in prostatectomies 

. 1 ^ illiams, 1 1. The technic of suprapubic cystostomy 
m badly infected cases. Ann. Surg., 63: 686, 1916. 

- Neff, J. H. Exposure of the bladder prior to cystost- 
omy or suprapubic prostatectomy. South. At. J., 21 : 
707, 192S. 


and lithotomies. Keyes 3 gave quite en- 
thusiastic support to the procedure, which 
he termed prevesical section, in a paper read 
before the American Urological Association 
in 1929. While his use of the method had 
been limited to prostatectomies and lithot- 
omies, he suggested application of the 
technique to resection and to total cystec- 
tomy by an original wider denudation of 
the bladder. I do not know of any other 
literature on the subject. 

The present paper is based upon a group 
of 97 additional cases in which the exposure 
technique has been employed since my 
first report. The urological diagnoses for 
the series are shown in Table i. The 

Table i 

diagnoses 


Hypertrophy prostate 69 

Cancer prostate r 5 


Hypertrophy prostate and calculus. . . 6 

Hypertrophy and cancer prostate. ... 3 

Paralysis bladder 1 

Cancer bladder ’. • • • 1 

Calculus bladder 1 

Hypertrophy prostate, diverticulum 
and calculus 1 

97 

average age of the patients was sixty-seven 
years. Two were under fifty, 22 between 
fifty and sixty, 38 between sixty-one and 
seventy, and 35 were seventy-one and over. 
The pus content of the urine was four plus 
in over 50 per cent of the group. Table 
11 lists the operations performed. The first 
stage of each operation was, of course, the 
bladder exposure. 

In reviewing our records from 19 1 7 t0 
1927, I found that 15 or 20 per cent of our 
one-stage prostatectomies, lithotomies and 
cystostomies had shown infection to the 


3 Keyes, E. L. Pelvic cellulitis following suprapubi 
cystostomy and its prevention by prevesical sec- 
tion. J. Urol., 23: 119, 1930. 


Read b\ imitation before the New \ork Branch of the American Urological Association, December 4, I93 0- 
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extent of some fascial sloughing. The 
frequency of infection had naturally been 
higher for the prostatectomies and lithot- 
omies than for the cystostomies. In order 


Table 11 
OPERATIONS 

Prostatectomy, three-stage 43 

Prostatectomy, two-stage 24 

Cystostomy, two-stage, final 26 

Cystostomy, two-stage, pre-pro- 

statcctomv 43 

Lithotomy, two-stage, pre-prostatec- 

tomv 6 

Lithotomy, two-stage, final 1 

Excision cancer bladder, radium, 

two-stage 1 

Diverticulcctomy and prostatectomy, 
two-stage 1 


145 

to minimize infection, such preventive 
tricks as having the drainage tube emerge 
high and the inclusion of the bladder wall 
in the sutures closing the lower angle of the 
wound had been adopted in practically all 
cases; for many, additional sutures had 
anchored the bladder to the rectus muscles 
at several points. While in no instance was 
there a pelvic cellulitis, if one means by 
this suppuration anterior and lateral to 
the bladder deep behind the pubis, an 
occasional patient had developed a very 
serious infection of the wound character- 
ized by brawny induration, ulceration and 
dusky discoloration of the skin margins, 
continued sloughing of fascia, these pro- 
longing convalescence materially and 
imposing a burden that the patient could 
ill afford to carry. The fact that the patient 
had been rated as a good risk or had a 
relatively clean urine, had proved no 
guarantee against such an occurrence. 

The same favorable contrast has been 
afforded in operations immediately follow- 
ing the preliminary exposure for the present 
series as had been observed for the former 
one. Without exception there has been no 
brawny induration about the wound, no 
discoloration of the skin, no sloughing of 
fascia, and a notable absence of pain and 
tenderness. I do not wish to give the impres- 
sion that these wounds have healed by first 
intention. This has been true for only 7 of 


the 97 cases. But the infection has usually 
remained superficial and at the worst, 
with one exception, has confined itself to 
the granulating gutter. In a single instance, 
two suppurating tracts have led into the 
subcutaneous fat for about an inch, 
obviously following the path of sutures 
placed at the second operation. In fact, such 
infection as has occurred has centered about 
the secondarily placed sutures. 

The rapidity with which the fistula closes 
is possibly some measure of wound health, 
so to speak, after prostatectomy. For my 
previous paper, a comparison of two 
unselected series of 25 prostatectomies 
handled essentially alike save for the 
employment or non-employment of pre- 
liminary exposure, i.e., one-stage prostatec- 
tomies against prostatectomies preceded 
only by exposure, revealed the average 
time for closure of the fistula had been 
decidedly lower in the exposure group. 
In the two-stage prostatectomies of the 
present series, the fistula has been solid 
in three weeks or less for 52 per cent, in 
four weeks or less for 87 per cent. 

The kindly healing after lithotomy is well 
typified by the result for the stone case of 
the series which put the method to the 
severest test. This patient, a prostatic, had 
seventeen large stones and a foully puru- 
lent urine. At no time did this wound have 
more reaction about it than one frequently 
gets about a hernia incision. His maximum 
postoperative temperature was ioi°f. 

My technique for the exposure has under- 
gone certain changes with increasing expe- 
rience. The well filled bladder is approached 
under local anesthesia. The peritoneum and 
fat are dissected away from the bladder 
with a knife. The amount of bladder wall 
exposed naturally varies according to the 
operation that is to follow. Three guy 
sutures of fine silk are placed in the bladder 
wall, one just below the peritoneal reflec- 
tion and one to each side of the midline at a 
lower level. Formerly the wound was then 
packed open with gauze. Now, before put- 
ting in the gauze pack, I place temporal 
double sutures of silkworm gut or heavy 
silk through muscle and fascia, one or more 
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of them including a bite of the bladder wall. 
Superimposed sutures go through fascia 
and subcutaneous tissue. These are left 


exposure and rarely any need to interrupt 
the patient’s routine save that bed con- 
finement is required. In Figure 2 (a) the 



Fig. 1 . Customary positions of guy sutures and two of 
the temporary loop sutures. Superimposed loop 
sutures through fascia and subcutaneous tissue and 
untied permanent shin sutures have been omitted 
to avoid a confusion of suture ends. Insert a shows 
cross section of wound containing gauze pack. 

untied. The loop ends will be used some 
four or five days later to pull through the 
permanent sutures. This refinement secures 
the same aseptic reaction about each 
suture tract as occurs in the main wound 
gutter. In the absence of this preparation, 
any sutures inserted at the second opera- 
tion must of necessity break through the 
barrier that has been developed. Such 
breach has proved a real disadvantage as 
recited before. Permanent silk sutures are 
placed in the skin but left untied. The 
gauze pack is then placed, particular care 
being taken to hold the peritoneal apron 
well away from the bladder wall. The three 
guy sutures are tied over the pack and the 
wound strapped with adhesive. 

Figure 1 illustrates the procedure. For 
the sake of clarity, I have had shown only 
two of the temporary loop sutures and have 
had omitted entirely the permanent sutures 
in the skin. 

There is very little reaction after the 
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AVERAGE HIGH — 
LOW TEMPERATURE 
CURVE OF TWENTY- 
FI YE CY5TG5T0M Y 
cases (a) with— (b) 
WITHOUT EXPOSURE 


Fig. 2 . Note in a that reaction after c\ stostomy is 
practically identical with that after preceding expo- 
sure. The one-stage cystostomies, b, show maximum 
temperature .6 °f. higher than the two-stage. 


average high and low temperatures of 25 
patients during the four days of exposure 
and during the first four days of the 
immediately subsequent cystostomy are 
shown. In so far as the temperature curve 
tells the story, one is struck by the little 
difference in the reaction following the 
exposure and the cystostomy. The same 
figure (b) also records the four-day high 
and low temperature curve in 25 patients 
for whom a one-stage cystostomy was 
done. The maximum temperature was 
o.6°f. higher for the latter. 

I was really surprised to find such little 
difference, but, of course, there is less 
chance for infection in a one-stage cystos- 
tomy than in a prostatectomy or lithotomy. 
It was not feasible to make a similar 
comparison between one and two-stage 
prostatectomies because temperature ele- 
vation may be caused by so many other 
factors than wound infection. In the two 
series the only selection has been to use 
no cases running an elevated temperature 
at the time of operation and to exclude 
those with complications which might be 
responsible for some febrile reaction. 

The exposure period has usually been 
four days but has varied from three to 
ten. Upon removal of the gauze pack 
the wound presents as a granulating 
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trough. The protective inflammatory reac- sure primarily for the poor risk or badly 
tion is quite thin (Figs. 3 and 4). The infected prostatic and for the stone cases 
tissues are friable and have lost some of with marked infection. I have come to 



Fig. 3. Section through wall of four-day exposure wound at level of subcutaneous fat. From right to left it shows 
the serofibrinous exudate, leucocytic infiltration and early fibroblastic reaction. 

their normal elasticity. Tissue handling use the method in my good risk prostatics 
must, therefore, be gentle to obtain the full as well. The sequence here is drainage 
benefit of the exposure. The guy sutures preparation by an indwelling catheter, 
exactly locate the point for opening the exposure and then prostatectomy. With 
bladder. At the completion of the second us, this is the two-stage prostatectomy and 
operation, whatever it may be, the tempo- has entirely replaced the one-stage opera- 
rary loop sutures previously mentioned tion. It has been employed in about one- 
are utilized to pull the permanent sutures third of the prostatectomies (Table 11). 
into position, and the skin sutures already Whenever a preliminary cystostomy is 
in place are tied. Closure is rather loose desirable, the three-stage operation is 
and additional support is secured by adhe- done. These patients too have their early 
sive strapping, drainage by means of an indwelling 

Williams proposed the preliminary expo- catheter. The exposure technique has 
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further been utilized prior to the intra- and so consumes more of the operating- 
vesical removal of a large papillary carci- room time of the surgeon. This objection 
noma of the bladder and the intravesical has no weight if the procedure rebounds 



excision of a large diverticulum coming 
off from the bladder base. Entirely satis- 
factory access was had to both conditions. 
Visualization of a prostatectomy would 
be, in comparison, a quite simple procedure. 

Certain objections have been raised to 
the use of the preliminary exposure. One 
is that additional confinement is imposed 
upon the patient. This is more apparent 
than real for, in my hands at least, the 
loss at the outset is more than com- 
pensated for by the gain of a materially 
shorter postoperative convalescence. The 
procedure does add another operation 


to the benefit of the patient. It has also 
been suggested that postoperative hernia 
may be more frequent after the exposure 
technique. I do not know whether this 
is true or not. For some years we have 
obtained a 70 per cent reply to our routine 
follow-up questionnaires but ha\ e found 
the answers concerning the status of 
wounds so unreliable that we now disregaid 
them unless there has been the opportunity 
for personal inspection. I do know that 
2 patients in the series of 97 have post- 
operative herniae, 1 after a three-stage and 
1 after a two-stage prostatectomy. A 
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final objection is that the procedure is 
unnecessary since any serious infection 
can be prevented by simpler means. 
Where true, this cannot be answered. I 
can only say that, in my work, no other 
method of avoiding infection has given the 
same uniformitv of good results. 

CONCLUSIONS 

1. Exposure of the bladder preliminary 
to cystostomy and other operations has 
invariably prevented any serious infection 
of or about the suprapubic wound. 

2. The method has prime value in the 
poor risk and heavily infected prostatic, 
the prostatic with a fat abdominal wall, 
and all stone cases requiring lithotomy. 

3. Open operations on the prostate and 
bladder can be readily done with the 
exposure technique and with the same 
relative gain in wound healing that is 
observed for simpler operations. 

4. Temporary looped sutures can advan- 
tageously be placed at the time of the 
exposure for the purpose of later guiding 
permanent sutures into position. The same 
protective reaction is thereby gained for 
suture tracts as for the main wound. 

DISCUSSION 

Dr. Edward L. Keyes: Let me ask three 
questions: First, as to the length of the abdom- 
inal incision, and whether Dr. Neff closes 
the rectus at all. Then, whether he does a 
bilateral vasotomy at the time of the first 
operation. Finally, I should like his views on 
catheter infection. 

In infected stone cases preliminary exposure 
as outlined by Dr. Ned' will aid in keeping the 
wound clean, and obviate the very high mortal- 
ity from infection which one finds following 
suprapubic removal of phosphatic calculi from 
gravely infected bladders. But I am endeavor- 
ing to get away from prevesical section as a 
preliminary to prostatectomy. One can open 
a bladder and keep the suprapubic tissue just 
as clean with a tube in the bladder as though 
one had only opened the prevesical space. The 
essence of this operation is, of course, to be 
sure that no urine gets into the prevesical 
space at the time of operation. 

During the time that I was doing prevesical 
section preliminary to prostatectomy, I en- 


deavored to make it a two-stage operation, 

i.c., to expose the bladder in one operation and 
to remove the prostate a few days later at a 
second one. For various reasons, however, 
about one-third of my cases were operated 
upon three times; i.e., bladder exposure, cystot- 
omy, prostatectomy. The same thing seems 
to hold for Dr. Neff’s series. A careful study 
of my cases convinced me that the intermediate 
cystotomy was called for as a rule by prostatitis 
arising from catheter infection. Indeed, I 
found that the great advantage derived by me 
from prevesical section was a clearer under- 
standing of the infectious processes in and 
about the prostate and in and about the pre- 
vesical space that occur during the preparation 
for suprapubic prostatectomy. 

Inasmuch as the prevesical space can be 
kept clean even though the bladder is opened, 

I have discarded prevesical section as a pre- 
liminary to prostatectomy. I have also dis- 
carded the catheter as a therapeutic agent 
excepting for emergency use, and am now 
subjecting my prostatics to the following: 

1. Cystostomy and bilateral vasotomy on 
admission. 

2. Prostatectomy after an appropriate in- 
terval. 

3. Decompression which can perfectly well 
be carried on through the suprapubic tube. 

Dr. Abraham Ravich: I have had an experi- 
ence similar to that mentioned by Dr. Keyes. 
In fact, over a year ago when Dr. Keyes first 
became enthusiastic about this three-stage 
operation, I tried it also, and since then have 
had about 12 such cases. In spite of bilateral 
vasectomy performed at the time of the pre- 
vesical section, I still continued having infec- 
tions which I found extending from the vesical 
neck up as far as the kidneys. These infections 
I believe arc often produced by the catheter 
lying in the vesical neck. The average hospital 
stay in these cases was prolonged to about 
forty-live to fifty days. Since rushing up the 
first stage recommended by Dr. Keyes and 
doing a suprapubic cystostomy and bilateral 
vasectomy without catheterization soon after 
the patient entered the hospital, I find the 
results are much better. Infection has been 
diminished and the hospital stay has been 
decreased to about twenty to twenty-five days. 
The patient starts voiding in from three to 
ten days, and clean wounds are the rule. I 
believe the three-stage operation may be of 
value in only the occasional case. 
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I am in full accord with Dr. Keves’ method 
as opposed to the three-stage operation as a 
routine measure. 

Dr. Julius J. Valentine: I think there is 
no question but that Dr. Nell’s method of 
exposure of the bladder is indicated in many 
eases. 1 believe, however, that cystotomy by 
means of air distention of the bladder is much 
simpler. In discussing the subject. Dr. Keyes 
did not mention how bladder wounds may be 
kept clean. Perhaps he had in mind air disten- 
tion, which technique he demonstrated several 
years ago on the service at Bellevue Hospital. 

Distend the bladder with air (I use the old 
fashioned rubber bag with bulb for cautery 
outfit), select the highest point possible on 
the vault, incise through the muscular coats 
carefully until the mucosa, a bluish gray 
bleb, bulges into the wound. Grasp this bulging 
mucosa with Allis clamps, detach the air dis- 
tending apparatus, press the bladder gently 
downward to allow the air and bladder fluid 
to escape through the indwelling catheter, 
make traction upward on the mucosa and 
incise it. If this procedure has been followed, no 
fluid will soil the wound. 

I have followed this technique for over live 
years and have seen no infections of the wound 
even in cases of vesical calculus. In my experi- 
ence, this technique insures at least 90 per cent 
primary union. 

Dr. Daniel A. Sinclair: I was much 
interested in Dr. Neff’s paper, and I have read 
Dr. Keyes’ article on the same subject, but I 
have seen no necessity for a three-stage opera- 
tion for prostatectomy or removal of calculi. 
I do not know why, but within the last twelve 
years or more I have had no severe infections 
of the suprapubic wound, such as one saw 
many years ago. We used to have much slough- 
ing of green, gangrenous tissue. I do not know 
that the operation I do today is different, but 
I do not get the infections one occasionally saw 
some years ago. 

Dr. Neff reported a case with 17 calculi in the 
bladder, citing it as a probable instance where, 
if the three-stage prostatectomy had not been 
performed, there might have been severe 
infection. In March, 1928, I had a similar 
case from which I removed about 65 large 
stones, each at least 1 cm. in diameter. I had 
to dig them out, as they formed a veritable 
wall cemented together with blood clots. 
Subsequently I removed the prostate gland, 


without an unusual degree of infection ensuing. 
1 therefore believe that though in some extra- 
ordinary cases of infection Dr. Neff’s method 
might be tried, it should not be recommended 
ns a routine procedure. 

Dr. John 11 . Neff, (closing): Relative to 
the length of the exposure incision which I 
make, this is determined by the operation that 
is to follow, being shortest for a permanent 
cystostomy. The average length is about 7 cm. 
There is no closure by suture of any part of the 
wound. The stay sutures in the bladder wall 
arc of fine silk, placed with a curved intestinal 
needle, and do not penetrate the bladder. 

I should estimate that 90 per cent or 95 
per cent of our prostatics bear the indwelling 
catheter satisfactorily. Recently we have been 
ligating the vasa after the method of Colston 
and Alyca at the time the catheter is originally 
passed. Occasionally because of spasm, bleed- 
ing, infection or poor drainage, the permanent 
catheter has to be supplanted by a suprapubic 
tube. While we employ the three-stage opera- 
tion rather frequently, it has rarely been made 
necessary by damage attributable to the pres- 
ence of the catheter. By reading and conversa- 
tion I have gained the impression that there 
is a very definite mortality attached to the 
routine use of an immediate cystotomy in 
prostatic obstruction. For the toxic prostatic, 
the placing of an indwelling catheter has always 
seemed to me the simplest and safest means of 
securing the necessary drainage. 

I did not discuss mortality in the body of my 
paper because the study was solely one of 
wound healing. In this series the mortality 
was about 8 per cent. This is approximately 
twice our average mortality for suprapubic 
prostatectomy over a number of years. 

I fear I may have given the impression that 
infection is rampant with us. I hope the inci- 
dence is no higher than in the average clinic. 

I am convinced that the most perfect technique 
in a cystostomy is no certain guarantee against 
a later dissecting infection. One may go into a 
foul bladder for stones in one stage and have 
the wound heal per primam. But in 25 con- 
secutive cases of this type, a certain number 
are surely going to develop some nasty wounds. 
My experience leads me to believe that none 
will do so with the exposure technique, though 
there will be a smaller percentage healing by 
first intention. 



INJURIES OF THE HEAD* 

Paul D. Abramson, m.d. 

SHREVEPORT, LA. 


H EAD injuries constitute an ever- 
increasing number of traumatic 
cases seen, in all probability the 
result of the mechanical age in which we 
live. On all sides we are surrounded with 
evidence of man’s conquest of the inani- 
mate and of his victory over the elements, 
all of which, their advantages notwith- 
standing. result in more frequent and in 
more serious accidents; and, of these, 
head traumata are foremost in importance, 
not only because of the frequently pro- 
longed period required in the immediate 
treatment of these cases, but equally as 
much because of the after-effects of such 
injuries which frequently are more dis- 
abling and cause more economic loss than 
the original injury. As in many other 
fields of medical endeavor, there is no con- 
formity as to diagnosis (classification) or 
to treatment, resulting in a somewhat 
confusing state of affairs, but there are 
certain general facts which if recognized 
and used as a basis of treatment will 
perhaps serve to place the subject of head 
injuries into a semiorderly category. 

In the first place, there is one distinction 
to be made, viz., that in treating cases of 
head injury we are never primarily con- 
cerned with skull fracture per se, but 
with damage to the enclosed brain and its 
coverings; bony damage interests us only 
so much as it affects the enclosed contents. 
It is true that extensive fractures of the 
skull almost invariably damage the under- 
lying structures, but this is not the in- 
fallible rule; and conversely, “negative” 
.v-rays have all too often caused a false 
sense of security, with an underestimation 
of the seriousness of the intracranial 
pathology, and a resulting laxity and 
inadequacy of treatment, not infrequently 
resulting in sequelae which may perma- 
nently cripple the individual so afflicted. 


When a head injury case is first seen, as 
in all cases of trauma, the first and para- 
mount thing is to recognize shock if 
present, and treat it promptly. The 
symptoms are too well known to bear 
repetition here, but it must be remembered 
that the falling blood pressure and rising 
pulse rate of primary shock are closely 
mimicked by the symptoms of medullary 
edema, with the exception of the rising 
temperature in severe medullary damage 
as contrasted with the subnormal tempera- 
ture of shock. Until shock is combated, 
nothing can be done, assuming an attitude 
of “masterful inactivity” even in the 
face of family discontent; for we can rest 
well assured that if the patient fails to 
react from this state any measures which 
we may have undertaken would but hasten 
the end. 

There is a peculiar thing about the 
treatment of shock in head trauma: most 
of the usual methods for combating it 
under ordinary circumstances are fre- 
quently contraindicated. Thus, in shock 
the lowered head is of great value, while 
in head trauma the elevated head is desir- 
able. As a result, unless an alarming degree 
of shock be present, the flat position is to 
be used. Again, whereas fluids are useful 
in the treatment of this condition, too 
much fluid is harmful in intracranial 
damage; so again, unless an unusual degree 
of shock be existent, it is perhaps best not 
to force fluids. Morphine is the drug par 
excellence in the treatment of shock, but 
Carl Rand lists at least three contraindica- 
tions to its routine use in this type of case, 
viz., (i) in a case of head injury, especially 
of severe grade, the increased intracranial 
pressure usually causes embarrassment 
and depression of respiration and pulse; 
morphine accentuates this depressing ac- 
tion and it often fails to quiet; (2) mor- 


Read in part before North Louisiana Sanitarium Staff, November, 1930. 
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pliine contracts the pupils and thus masks 
the development of localizing signs; and 
(3) it tends to mask the symptoms of 



Fig. 1. F. G., aged three years, admitted to Charity 
Hospital October 15, 1930. Despite quite definite 
fracture, the patient presented absolutely no clinical 
evidence of intracranial pathology* Such an occur- 
rence is more frequently seen in children than in 
adults. 

oncoming stupor due to cerebral edema or 
hemorrhage. As a result, the treatment of 
shock in head injuries largely resolves itself 
into absolute quiet in bed in the flat posi- 
tion, external heat and the use of luminal, 
chloral or some similar sedative. 

After the patient has reacted from any 
shock that may have been present, a 
more careful survey must be made with a 
view of determining the degree of intra- 
cranial damage present. Emphasis is again 
placed on the fact that it is this intra- 
cranial damage that is the paramount issue 
and not the bony damage itself. True it 
is that the degree of skull injury is a fair 
index of the amount of intracranial pathol- 
°gy to expect, though there is by no means 
an absolute correlation; especially in chil- 
dren is it true that notwithstanding severe 
bony damage there may be relatively 
little brain damage (see Fig. i). The site 
of scalp laceration or contusion frequently 
indicates the site of severest brain injury, 
but the possibility of the contrecoup 
mechanism must be borne in mind both 


as regards intracranial damage and skull 
fracture; the entire brain is frequently 
damaged, or in the words of Frazier: 

One should see in the severely contused and 
lacerated brain a diffuse lesion, areas of extra- 
vasations, minute petechial hemorrhages far 
distant from the site of impact, in hemispheres, 
pons or medulla, minute or gross lesions. Super- 
imposed on these there is a rapidly spreading 
edema from cortex to brain stem . . . thus 
one should visualize the tissues of the damaged 
brain. 

The usual classification of brain damage 
is one based on an admixture of disturbed 
physiology and disturbed anatomy. Most 
grade the cerebral damage into (i) con- 
cussion, (2) contusion and (3) laceration, 
there being only a difference of degree 
between them and no sharp dividing line; 
with each there is a variable degree of 
cerebral edema. In concussion, and there is 
no unanimity of opinion that such a 
condition really exists, the prime clinical 
feature is a temporary period ol un- 
consciousness, the severity of the injury 
presumably interrupting the physiological 
integrity of the brain cells. It is unaccom- 
panied by actual brain damage, and hence 
a bloodless spinal fluid is obtained. Lacera- 
tion and contusion, on the other hand, 
cause actual brain damage and can occur 
entirely independently of any actual frac- 
ture, in such cases resulting from the jolting 
of the brain inside its bony encapsulation. 

These three grades of cerebral damage 
are, in themselves, primarily of little 
importance excepting as they result in 
severe edema or intracranial hemorrhage 
which in turn produces that all-important 
result of head injuries: increased intra- 
cranial pressure. It is this increased pres- 
sure which results in (4) medullary com- 
pression and (5) medullary edema; and it is 
this disturbance of the medulla wherein 
are located the so-called “vital centers” 
that is responsible for the extreme serious- 
ness of head injuries. 

Thus we see that intracranial damage 
may be classified under 5 groupings: (1) 
cerebral concussion, (2) cerebral contusion, 
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(3) cerebral laceration (4) medullary com- 
pression and (5) medullary edema. Let it be 
understood, however, that clinically cases 
cannot be neatly pigeon-holed into any one 
classification but frequently present a 
composite picture of 2 or more grades of 
intra crania I pathology. 

Fractures of the skull permit of a simpler 
classification and must be considered 
because of their relationship to cerebral 
damage. According to location they are 
either (O basal or (2) vault fractures; 
and in turn, the fractures of the vault may 
be subdivided, depending upon the number 
and position of the fragments, into (a) 
fissured, (b) comminuted (c) diastatic 
(separated fragments), (cl) depressed or 
(e) perforated. Obviously, the depressed 
type of fracture is more likely to severely 
damage the brain. As Reed points out, for 
practical purposes, fracture of the skull 
may be dismissed unless it falls into one of 
3 types: (1) depressed fracture of the vault, 
(2) a compound fracture under a scalp 
wound and (3) fracture of the base when 
the fracture line extends through the 
external auditory meatus or through one of 
the accessory bony sinuses. The possibility 
of a contrecoup fracture must not be 
overlooked. 

When a patient who has sustained a head 
injury is first seen, whether he has reacted 
from his shock or not, there is no reason at 
all for madly rushing him to the .v-ray room 
to see if he has a “fractured skull or not.” 
Such information is of little real value, is 
often misleading and frequently the han- 
dling of the patient necessitated by taking 
the picture is harmful; and as has been 
previously observed, “negative” .v-ray find- 
ings often give an unwarranted optimism 
and may result in laxity of treatment. 
All the information required, certainly all 
that is necessary at the initiation of treat- 
ment can be determined by clinical ex- 
amination. X-rays should be taken, of 
course, as much for a matter of record as 
anything else, but this should not be 
allowed to supersede everything else that is 
done for the patient. That is, the patient’s 


treatment must not depend upon the 
presence or absence of a demonstrable 
iracturc, but upon his clinical condition. 



Fig. 2. F. B. R., agocl twenty-two \ ears, admitted to 
North Louisiana Sanitarium November 15, 1930. 
Although other views of the skull showed no more 
evidence of fracture than the lateral, this patient 
was unconscious for live days and showed signs and 
symptoms of marked intracranial pathology for over 
a month before returning to normalcy under medical 
(conservative) therapeusis. Although it is true that 
it is often difficult to satisfactorily demonstrate 
basal fractures with the .v-rav, this patient had no 
clinical evidence of basal fracture, the brain injury 
apparently being in the left frontal lobe. As this 
case well illustrates, severe intracranial damage 
frequently occurs without any actual skull fracture. 

Clinical evidence of fracture is always 
to be looked for first, with the object 
uppermost of correlating it with possible 
intracranial pathology. If a laceration of 
the scalp is present, it is a simple matter 
to daub the wound and surrounding area 
with a little iodine and insert the gloved 
finger into the wound, endeavoring to 
feel any bony defect or other evidence 
of fracture. Such an examination is by 
no means conclusive, but certainly help- 
ful. On digital examination, evidence 
of depression must be carefully sought for, 
and it is in a case of probable depression 
that .x-rays are of great value. Serious 
fractures of the vault can usually be 
palpated; serious fractures of the base 
usually, though not invariably, evidence 
themselves by periorbital or perimastoid 
bleeding, conjunctival hemorrhage or es- 
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caping blood or spinal fluid from the nose, 
mouth or ears. Naturally, severe cranial 
damage usually indicates severe intra- 
cranial damage but this is not invariable, 
and it is to be remembered that severe 
brain damage can occur with an intact 
skull (see Fig. 2). 

As Frazier has aptly said, cerebral 
trauma is as much a neurosurgical problem 
as cerebral tumor. Advantage must be 
taken of localizing signs as evidence of 
cranial or intracranial pathology. The 
eyes are most frequently observed for 
evidence of severe pathology. Blakeslee, in 
a series of 610 cases at the Harlem Hospital, 
found that 78 per cent of cases of fracture 
showed eye signs: 79 per cent of these 
signs were some kind of pupillary altera- 
tion. Immediately after the injury the 
pupils are more or less dilated and sluggish 
in reaction; as the stage of shock passes off 
the pupil returns to normalcy unless there 
is a marked increase of intracranial tension 
when dilatation and sluggishness may re- 
main. Pinpoint pupils are seen in the early 
stages of supra-cortical hemorrhage; a 
dilated and fixed pupil is usually seen on 
the side of the lesion and like nystagmus, is 
an unfavorable sign. Fundal changes are of 
little value early as an index of intracranial 
pressure, though some dilatation and en- 
gorgement of the retinal veins are seen 
early in cases of increased tension. Accord- 
ing to Armour, about 12 per cent of cases 
show some cranial nerve involvement; 
in order of frequency the nerves involved 
are the seventh, sixth, eighth, third and 
second. Greenleaf has claimed that uni- 
lateral elevation of the temperature in the 
axilla occurs on the side opposite the 
lesion. 

Concussion, the mildest form of intra- 
cranial pathology, is evidenced by a 
primary brief period of unconsciousness, 
mental confusion or disorientation, lack 
of localizing cortical signs and bloodless 
spinal fluid. However, Mestrezat, Bouttier 
and Lorgc have, according to Armour, de- 
scribed a spinal fluid “concussion formula” 
which is detectable in 80 per cent of the 


cases of concussion without head wounds: 
the spinal fluid findings consisting of 
increased tension, increased albumin, nor- 
mal chlorides, slightly increased sugar, ab- 
sent fibrin and normal permeability. If the 
treatment of this condition is not discon- 
tinued too early, it usually leaves the 
patient unscathed. 

Cerebral contusion and laceration are 
severer grades of the same process. Whether . 
due to a concomitant cerebral edema or to 
concussion, such injuries are frequently 
associated v'ith varying degrees of mental 
alteration varying from simple transient 
disorientation to vfild mania or deep coma. 
If a spinal tap be done, almost invariably a 
bloody spinal fluid under increased tension 
is found. It is this increased intracranial 
pressure that so frequently accompanies 
the severer degrees of cerebral damage that 
is responsible, through pressure on the 
medulla, for the production of some of the 
classical signs of head injuries. In increasing 
medullary compression there is seen the 
compensatoty slowing of the pulse (which 
in reality is the most reliable clinical sign of 
increasing intracranial pressure). Vomiting 
is entirely undependable as an index of 
increasing pressure: it is much more often 
due to nervousness or excitement than to 
any increased intracranial pressure and is 
rarely projectile. Likewise, blood pressure 
readings are entirely worthless as a reliable 
index of increasing intracranial tension; 
occasional^ a compensatory rise of blood 
pressure is seen accompanying increased 
pressure, but this factor is so variable that 
reliance upon it will be frequently mislead- 
ing. As medullary compression passes into 
medullary edema the patient lapses into 
extremis: falling blood pressure, rapidly 
increasing intracranial pressure, rising 
pulse rate and hyperpyrexia areall ominous 
signs of impending disaster. 

Aside from certain definite surgical indi- 
cations, the thing of most importance is, 
after all, the amount of intracranial pres- 
sure.* So much so that Rodman and Neu- 

* Those who practice extreme conservatism argue 
that actual brain damage, and not increased intra- 
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bauer have discarded the usual methods 
of classification and grouped all cases of 
head injuries into 3 types, depending 
upon the degree of intracranial tension. 
Increasing intracranial pressure is usually 
evidenced by deepening coma (the pres- 
sure causes an acute anemia of the brain 
cells and loss of function), slowing pulse, 
slow deep breathing and increasing spinal 
manometric readings. If compensation 
breaks, the picture of medulle arydema 
replaces that of medullary compression. 

The surgical indications in head injuries 
are definite and relatively few; aside from 
the repair of scalp wounds there are just 3 
indications for surgery (Reed) : 

(1) To prevent infection, as after a 
compound fracture involving the scalp or 
accessory sinuses. 

(2) To reduce cerebral compression, or 

(3) To elevate depressed fractures of 
the vault. 

That is, if there is no depressed fracture 
of the vault, if there is not an alarming 
degree of cerebral compression present, 
and if there is no danger of infection from a 
compound fracture, conservative (medical) 
therapeusis is ndicated in handling the 
particular case of head injury in question. 

Treatment of head injuries varies 
greatly; in the words of Dandy, “The 
treatment ... so largely in vogue at 
present, when taken compositely, is a 
curious admixture of tradition, scientific 
facts and of fallacies which pass under the 
cloak of science.” Measures recommended 
vary from one extreme to the other. No 
less an authority than Dandy states that 
70 per cent of head injury cases will recover 
if left absolutely alone, 20 per cent will die 
regardless of what is done, and a scant 
10 per cent are benefitted by judicious 
treatment, and concludes that these pa- 

cranial pressure, is the cause of the clinical symptoms. 
It certainly is difficult to otherwise explain those cases 
which are sometimes seen in which there is profound 
coma, etc., but in which, with no apparent blockage 
(Qucckenstcdt) there is normal, or only slightly elevated 
spinal manometric readings. A review of our records 
fails to reveal a single instance of the spinal hypotension 
of Leriche, though it is said to occur in about 3 per cent 
of head injuries. 
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tients should be left absolutely alone until 
it is evident that nature is unable to cope 
with the situation. 

Most, however, do not adopt such a 
“radical conservatism”; there are certain, 
though few, things that are frequently 
used. In those cases in which no surgical 
indication is present, the patient is put to 
bed in Fowler’s position, thus mechanically 
alleviating the increased intracranial pres- 
sure; an ice-bag is usually placed to the 
head: this is probably one of the “tradi- 
tions” to which Dandy had reference — in 
the conscious patient it no doubt serves 
to keep him still for fear it will topple off, 
but otherwise its value is extremely doubt- 
ful, though almost universally used. Satu- 
rated MgS 0 4 by mouth, if the patient is 
conscious; by duodenal tube, if the patient 
is comatose (or by rectum as the English 
do) as is well known, serves indirectly 
to reduce intracranial pressure. Intrave- 
nous hypertonic solutions of various kinds 
are of undoubted value; of these, 50 per 
cent glucose in 50 to 75 c.c. amounts is 
definitely the best of the lot. Hypertonic 
saline, which has at times been used, in 
addition to having no nutritional value 
has several distinct disadvantages includ- 
ing the toxicity of the Na ion and the fact 
that the NaCI diffuses into the tissues 
and there attracts water, thus water- 
logging those structures primarily de- 
hydrated. In the use of glucose, it is quite 
important that urinalyses be done before 
treatment is instituted and while it is 
being carried out; diabetics are not immune 
to head injuries. 

The role of spinal puncture in relieving 
increased intracranial pressure is another 
one of the measures about which there 
is no agreement, varying from absolute 
abstinence (Dandy, who believes that 
spinal puncture but serves to re-traumatize 
the intracranial structures) to total drain- 
age (Temple Fay). No doubt a middle 
course is wiser and certainly it is more 
universely adopted. Probably drainage in 
the first twelve to twenty-four hours is 
inadvisable as it only disturbs an already 
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too-disturbed patient; it may defeat a 
compensatory pressure having for its 
purpose the compression of bleeding ves- 
sels. And if, within this short preliminary 
period, the pressure reaches dangerous 
levels, the case is probably too far gone to 
save, regardless. 

Probably a safe rule in performing spinal 
drainage is to draw off sufficient fluid to 
reduce the pressure one-half of the increase 
above normal. It is extremely important, 
in performing spinal taps, that the actual 
pressure be recorded; absolutely no reliance 
can be placed upon the number and force 
of the drops from the needle, because of the 
great variation in needle bore, the possi- 
bility of tissue impinging against the 
needle, of the needle being slightly bent, 
etc. All these factors obviate the possibility 
of accurate spinal pressure estimations 
by the escaping fluid. If a regular mercury 
or water spinal manometer is not available, 
a very passable substitute can be had in 
the form of the ordinary blood pressure 
manometer providing that the cuff is 
detachable: the rubber connection that 
is found in all sets of antimeningococcic 
serum for intraspinous use forms an 
admirable connecting link between the 
spinal needle and the mercury column. 
Furthermore, in reducing the pressure, 
no reliance should be placed on the removal 
of any certain quantity of fluid; it is the 
reduction of pressure that is essential and 
readings should be taken before and after 
drainage. A propos of intracranial pressure 
measurements, it is interesting to note that 
Bailliart has described an instrument 
called the “ophthalmodynamometer” by 
which the intracranial pressure can be 
determined by pressure on the eyeball 
and simultaneous observations of the 
central artery of the retina. This method 
has not found very widespread use. 

Scdath es such as luminal arc preferable 
bromides because of the cumulative 
effect of t fie latter. Restriction of fluids to 
practically nothing at first is of great value; 
this i-- all too frequently overlooked in the 
handling 0} head injuries. Restriction of 


fluids, according to Temple Fay, should be 
continued over a relatively long period 
of time. 

If the increasing intracranial pressure 
fails to respond to these measures of posi- 
tion, epsorn salts, intravenous glucose and 
spinal drainage, the case falls into one 
of the indications for surgical intervention: 
cerebral compression. Cerebral compression 
may be the result of (1) cerebral edema of 
severe degree, (2) cerebral laceration and 
severe subdural hemorrhage or (3) extra- 
dural hemorrhage. Characteristically, ex- 
tradural hemorrhage evidences itself by a 
primary coma, a period of lucidity and then 
secondary unconsciousness, and if such a 
chain of symptoms presents itself, there is 
immediate need for subtemporal decom- 
pression, to control the bleeding as well as 
to relieve the compression. The bleeding 
almost invariably is due to a tear in the 
middle meningeal artery which enters the 
skull through the foramen spinosum, or to 
a tear in one of its branches. If, however, 
no such characteristic symptom-chain is 
present, it may be impossible to differ- 
entiate clinically extradural hemorrhage, 
subdural hemorrhage or cerebral edema of 
severe grade. Nevertheless, the indications 
are clear for a subtemporal decompression, 
dealing with whichever condition pres- 
ents itself. However, a preceding spinal 
tap may serve for a differentiation as a 
clear fluid mitigates against the diagnosis 
of subdural hemorrhage, narrowing the 
probable diagnosis down to extradural 
hemorrhage or cerebral edema: if there has 
been, in addition, a period of lucidity and 
then secondary coma, the diagnosis of 
extradural hemorrhage will be practically 
certain. Spinal drainage will never relieve 
a case of extradural hemorrhage and may 
be actually harmful (one of the dangers of 
indiscriminate spinal puncture as a routine 
procedure) ; but it may at times obviate the 
necessity of operation in cases of subdural 
hemorrhage, unless a severe degree of 
intracranial pressure be present. 

In relieving cerebral compression, re- 
gardless of the cause or location of the 
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cerebral laceration, and regardless of the 
exact pathology involved, a subtemporal 
decompression is the procedure par excel- 
lence. Armour points out the following 
advantages of this procedure: (i) the 
squamous portion of the temporal bone is 
the thinnest part of the vault of the skull 
and so it is easiest of removal; (2) its 
removal exposes the middle meningeal 
artery which is most frequently damaged: 
(3) the part of the brain exposed is the 
temperosphenoidal lobe, a silent area of the 
brain and (4) it allows drainage of the 
middle fossa in its lowest point. It must be 
remembered that in relieving intracranial 
pressure it is essential to open the dura; 
simply removing a bony plate is useless. 
Incidentally, Lambert Rogers of Cardiff 
has recently described a very ingenious 
“skull plow” which promises to greatly 
simplify the technique of osteoplastic 
craniotomy. 

The second definite operative indication 
is to relieve a depressed fracture of the 
vault. Here the incision is made so that the 
involved bone is exposed; the depressed 
bones are elevated and left in place to 
serve as a graft if the wound is not com- 
pounded and there is no danger of infec- 
tion. Failure to properly elevate depressed 
fractures may result in persistent head- 
aches, personality changes, Jacksonian 
epilepsy, localized paralysis, brain cysts, etc. 

The third operative indication is for the 
prevention of infection. The management 
under this indication depends on whether 
the fracture is of the vault, into the frontal 
fossa or into the base. If in the base, and 
there is bleeding from the ear, the ear 
should be plugged with sterile cotton 
soaked in some antiseptic solution and 
no attempt made to aspirate or “blow out” 
the ear; in examining the ear to see if the 
bleeding is reallv commit from a rent in the 
ear drum, aseptic precautions should be 
used. 

If the compound fracture is of the vault, 
the involved area is widely shaved and 
prepared and all loose fragments of bone 
are removed, because of the potential 
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infection. The dura is inspected for lacera- 
tions and, if present,- the underlying brain 
probed (preferably with an old soft rubber 
catheter of small size) for penetrating 
fragments which must be removed. The 
dura is closed, if necessary with a fascial 
graft, to prevent infection or hernia (fun- 
gus) cerebri. Likewise, the scalp should be 
closed without drainage. If a large bony 
defect exists it can be repaired at some 
future date. 

If, however, the fracture extends into the 
frontal fossa or accessory nasal sinuses, 
the possibility of infection is greatly 
enhanced. Meningitis is the chief hazard 
of such a fracture. If the fracture is of the 
posterior wall of the frontal sinus an osteo- 
cutaneous flap is made, exposing the 
interior of the front al sinus.Treatment 
thereafter is carried out as in compound 
fracture of the vault. If, however, the site 
of fracture cannot be thus attacked, 
Teachenor has recommended drainage of 
the frontal sinus because these patients 
have an intranasal irritation due to blood, 
etc., which causes an irresistible desire to 
sneeze; if the frontal sinus is closed tightly, 
obviously such sneezing will but serve to 
force infected material into the brain and 
meninges, whereas if a drain is in place, the 
tension will be less and the infectious 
material will escape through this opening. 

Briefly, then, if no one of the 3 surgical 
indications is present, viz., (1) compound 
fracture with danger of infection, (2) 
depressed fracture of vault or (3) marked 
cerebral compression (hemorrhage or 
edema) the patient is put to bed with 
elevated head, ice-bag to head (sic!), 
MgSCb by mouth or tube, 50 per cent 
glucose by vein, and after the first twelve 
to twenty-four hours, unless definitely 
contraindicated, spinal drainage is insti- 
tuted. Fluid intake is limited. Even though 
the patient responds nicely to this therapy 
it must not be abandoned too soon be- 
cause it is by such inadequate and curtailed 
therapy that some of the more serious 
sequelae such as persistent headache, 
vertigo, personality changes, etc., result. 



54 


American Journal of Surgery AbramSOn Head Injuries 


July, 1931 


All head cases must be considered serious 
until proved otherwise, and they should, 
no matter how apparently trivial, be kept 
in bed at least a week to avoid, if possi- 
ble, such unfortunate and handicapping 
sequelae. 

Frequently, following the severer grades 
of head injuries, mental changes persist 
over a relatively long period of time: these 
alterations are extremely varied and pro- 
tean in their manifestations. As a rule, 
these are rather indiscriminate^ grouped 
under the rather ambiguous appellation 
of “traumatic psychosis.” After a varying 
length of time, weeks or even months later, 
these mental aberrations disappear, though 
at times, even in the absence of a fracture, 
permanent mental changes occur. 

The sequelae of head injuries must not be 
forgotten. One of the most frequent and 
troublesome of these is persistent headache 
and vertigo: it is in these cases that 
Penfield has recommended the spinal insuf- 
flation of air, on the theory that these 
symptoms are the result of thin filamentous 
adhesions which are broken up by the 
entrance of the air. 

A more serious sequela is that of chronic 
subdural hematoma (pachymeningitis hem- 
orrhagica interna) which following even 
trivial trauma may evidence itself in sev- 
eral weeks or months either as a disturbed 
mentality (and is frequently misdiagnosed 
‘traumatic psychosis”) or as a symptom- 
complex of persistent increased intracranial 
pressure. The recognition of this condition 
is important because the spontaneous 
absorption of the encapsulated clot in the 
avascular subdural space is rare, while 
operative removal is followed by a brilliant 
cure. 

An intracranial aerocele or pneumatocele 
is occasionally seen following communica- 
tion between sinuses or mastoid and the 
intracranium. It evidences itself by in- 
creased intracranial pressure and some- 
times sneezing followed by cerebrospinal 
rhinorrhea. X-rays readily confirm the 
diagnosis. The treatment is repair of the 
dural defect. 


Subdural hydroma is sometimes seen and 
resembles a subdural hematoma except 
that the accumulated fluid is more serous 
in character and the encapsulation is 
usually thinner than that surrounding a 
hematoma. The symptoms are manifested 
as a persistent headache and a syndrome 
of increased intracranial pressure, and may 
be alleviated by removal of the accumu- 
lated fluid. 

Persistent involvement of the cranial 
nerves, particularly the facial, at times 
gives great concern. There are several 
other sequelae which are seen rarely, but 
their rarity does not warrant mention here. 

Concerning these results, or after-effects 
of head injuries, one must not be too 
hasty in attributing symptoms or signs to a 
previous trauma about the head. This 
point is well illustrated by a case recently 
seen. 

J. N., a colored male aged forty years was 
admitted to the Sanitarium complaining of 
persistent headaches and some mental dis- 
turbances. He dated his symptoms quite 
definitely to a head injury received some two 
months previous^. There was, of course, the 
all-important medico-legal aspect of the case. 
Physical examination revealed little of note 
except fixed and unequal pupils, which, 
incidentally, has been claimed by some to occur 
as the result of head injuries, in certain cases. 
Spinal fluid examination revealed a 4 pl us 
Wassermann reaction and a paretic curve. 
Needless to say, the symptoms have markedly 
improved under anti-luetic treatment.* 

SUMMARY AND CONCLUSIONS 

1. In treating head injury cases it must 
be fully realized that it is the intracranial 
damage with which we are primarily 
concerned and not the presence or absence 
of a fracture. 

2. There is no need for rushing the 
patient to the x-ray room to demonstrate 
the presence or absence of a fracture: the 

* It must be remembered that some claim that 
trauma, by producing a situs minoris resislentiac, may 
actually precipitate paresis in a luetic individual. See 
the recent excellent discussion of this subject by Klau- 
der and Solomon, J.A.AI.A., 96: 1-7, 1931. 
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clinical condition of the patient is the 
essential thing. 

3. Treatment of shock must, of course, 
preclude all other therapy. 

4. There are 3 surgical indications in the 
treatment of head trauma: (1) to pre- 
vent infection, (2) to elevate depressed 
fractures and (3) to relieve high grades of 
cerebral compression, whatever the cause. 

5. If no surgical indication is present 
the case is best treated with elevated head, 
limited fluid intake, MgSCfi by mouth, 
hypertonic glucose by vein and, after 
twelve to twenty-four hours, unless defi- 
nitely contraindicated, spinal drainage. 


6. Absence of demonstrable fracture 
must not permit of laxity or insufficiency of 
treatment, as it is entirely possible to have 
severe grades of intracranial damage, even 
a fatal outcome, with no actual fracture. 

7. All head injury cases must be con- 
sidered serious until proved otherwise; 
adequate treatment will frequently prevent 
the development of serious and handicap- 
ping sequelae. 

8. The possibility of the development of 
late sequelae must be remembered in all 
head injury cases, but symptoms must not 
be attributed to a previous trauma without 
proper study. 
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ARGENTAFFINE TUMORS OF THE SMALL BOWEL 

WITH REPORT OF TWO WHICH CAUSED INTESTINAL OBSTRUCTION* 

Jesse L. Carr, m.d. 

SAN FRANCISCO, CALIF. 

F ROM the first report of Merling 1 combining the statistics of Madyl, Noth- 
in 1835, at which time he reported nagel, Zeiman, Muller and Bryant, shows 
a case of primary carcinoma of the that 13.4 per cent of all carcinomata to 
appendix, to 1908, McWilliams 2 was able occur in the cecum, appendix and small 
to collect from the literature 90 cases of bowel with the cecum producing over 50 
primary appendiceal carcinoma. Meyer 5 per cent of these. Brill 10 concludes that 2 
in 1915 compiled 269 cases, and Jackson -1 to 3 per cent of all cancers of the gastro- 
adding 54 in 1923 brought the total to 317. intestinal tract occur in the small intestine. 
In the intervening seven years between In view of these figures and realizing that 
this publication and the present, investiga- not over one-half of this total are tumors of 
tors have submitted many papers reporting the carcinoid type, the rare instance of 
additional tumors. The collection has argentaffine tumors here is impressive, 
become so large that their single occurrence The probable reasons for the low occur- 
is hardly noteworthy. Many of these rence of malignancies in the small bowel 
studies are entirely adequate in review, as Bunting, 11 Waldeyer, 12 Birch-Hirsch- 
and because of this previous literature feld, 13 and Ransom, 14 have indicated are: 
the appendiceal tumors are not considered (1) the lack of epithelial transition points; 
here. (2) the absence of areas of irritation; 

Carcinoid or argentaffine tumors occur- and (3) the poor nutritive qualities of the 
ring elsewhere in the bowel other than the bowel wall. The reason for the occurrence 
appendix are less common. One can only of argentaffine tumors occurring here are 
guess at the number of early tumors just as unsatisfactory, and no less than a 
of the small bowel which were of carcinoid dozen theories have been advanced in 
character because of the relatively recent explanation of their development. It is a 
separation of them from the great group of needless repetition to include them here 
intestinal cancer, but from previous collec- as Forbus 16 has followed these theoretical 
tions of cases it is evident that they have developments chronologically from Ber- 
been rare. For instance Nothnagel 5 in ger’s 16 report in 1882 to Masson’s 1 ' recent 
an analysis of the material from the Allege- and apparently conclusive work. We wish 
meines Krankenhaus in Vienna from 1870 to add to Forbus’ list Ehrlich’s is theory, 
to 1893 found 343 intestinal carcinomata published in 1914, that the tumors arose 
from 41,838 autopsies. Of these but 10 from Auerbach’s plexus. He believed that 
were of the jejunum, ileum or appendix, they were immature neurocytomata, a 
which are the principal sites in which theory with which Masson does not agree, 
argentaffine tumors have been reported. In 1928 Semstroth 19 reported a case of a 
Similarly Leichtenstern 6 found 780 in- patient dying from other causes showing at 
testinal carcinomata with only 28 from the autopsy a small, firm, white and apparently 
ileum, jejunum and appendix. Lubarsch 7 homogenous nodule on the top of the head 
in 1888 could find only 35 cases of tumor of the pancreas. It appeared much like 
o the small intestine reported in the an islet. There were several nodules in 
literature. G. Heimann 8 reports of 20,054 the duodenal wall somewhat smaller than 
cases of cancer in the Hospital of Prussia; these but of a similar character both in 
20 vere in the small bowel. Stengel, 9 gross appearance and cell morphology- 

Submitted for publication October 3, 1930. 
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They looked like carcinoids although they 
showed no reducing granules when stained 
by Hasegawa’s 20 method. In the muscularis 
of the duodenum were several adeno- 
myomata. All of the tumors were in the 
first two portions. He concluded that 
the tumors arose from faulty differentia- 
tion of the entoderm, heterotopic in the 
duodenum, and homotopic in the pan- 
creas, a view that recalls Trappe’s 21 
theory. The name “hamartoma” (E. 
Albrecht) was applied to them. 

The present theory of Masson’s 17 seems, 
at most, possible. He concludes that the 
cell of genesis lies at the bottom of the 
glands of Leiberkiihn. 22 They were de- 
scribed by Nicolas Kultschitzky 23 in 1897 
and occur in the gastrointestinal tract 
from the stomach to the rectum. According 
to Masson, a cell, by budding and emigra- 
tion, grows into a nerve where it assumes 
its type. The cells do not normally propa- 
gate, but pile up in the nerve because 
of the obstructions of ganglia. They may 
occasionally break out however into the 
adjacent tissue. The neurocrine cells pro- 
liferating in this abnormal medium form 
a nidus which in development assumes 
the characteristics of argentafline tumor. 

Non-invasion and the non-metastatic 
characteristic of the carcinoids were the 
bases of earl}' differentiation of carcinoids 
from carcinomata. Recent studies have 
shown them to be not all benign. Ransom 11 
in 1890 described a carcinoid of the ileum 
with metastases in the liver and though 
many doubted the carcinoid character 
of this tumor there now seems little ques- 
tion as to the true nature of it in the case 
of one patient. This patient died from the 
tumor growth. It is interesting to note 
that Ransom held the vacuoles in the 
tumors to be blood vessels rather than 
degenerating spots which was then the 
common belief. Masson, after thirty-eight 
years, proves the vacuoles to be the 
vascular centers of cellular rosettes. 

Walter 21 in 1896 described a carcinoid 
invading the gut wall and mesentery for 
a short distance. Stewart and Taylor 25 


reported a case of carcinoid tumor of the 
appendix which showed large pelvic de- 
posits of the same sort of tissue. These 



Fig. 1. Tumor on posterior lip of ileocecal valve. 


masses were retrouterine and 4 to 5 cm. 
each in size. The appendiceal tumor was 
invading the peritoneum. All of the tumor 
was removed eleven years ago and the pa- 
tient is living and well. They collected 
from the literature 17 other cases of 
carcinoid tumor with evidence of metasta- 
sis. Of 8 primary in the appendix and 9 
primary in the small intestine, they 
found that 12 had metastasized to the peri- 
toneum, 6 to the regional lymph glands, 
7 to the liver, and 1 to the pleura. It 
appears from this as well as from our own 
experience that the extending tendency 
is much stronger in the tumors of the in- 
testine than in those of the appendix. 

Dukes and Lockhart-Mummery 26 report 
a seventy-six-year old woman who had 
general indigestion for a year, and in whom 
a tumor on the posterior lip of the ileocecal 
valve which constricted the lumen of the 
ileum and projected into the cecum was 
found. The lymph glands behind the cecum 
were very large and infiltrated. The tumor 
gave the argentaffine reaction of Masson. 
Ransom, 14 Warren, 27 Brocher, 2S McGan- 
nan and McCIeary, 29 and Thibadau and 
Burke, 30 report tumors at or near the 
ileocecal valve with partial obstruction, 
intussusception, or prolapse of the ileum 
and regional extension to the glands or 
peritoneum. 
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Two cases are recorded here which 
presented symptoms of chronic intestinal 
obstruction due to this rare tumor. One 


in the cecum near the ileocecal valve which 
was apparently due to a tumor in the cecum. 
At operation a mass of omental adhesions was 



was in the ileum and had invaded the 
adjacent lymph nodes, and the other 
arose from the last 2 in. of the ileum, prov- 
ing of interest because of its unusual 
situation and structure. 

CASE REPORT 

Case i. Mr. W. P. Male, white, aged 
sixty-one. Service of Dr. W. I. Terry. 

Twenty years before entry this patient had 
had an appendectomy by an unknown surgeon. 
Ten years before entry external hemorrhoids 
had been removed for their local symptoms. 
The patient had lived otherwise normally 
except for recurring attacks of headache of 
migraine type coincident with indigestion and 
diarrhea. The attacks were at from one to 
three week intervals and would last two or 
three days, ending spontaneously. For six 
months before entry the attacks were intensified, 
the diarrhea was profuse with small amounts 
of fresh blood and severe lower abdominal 
pain before and after stools. There was no 
loss of strength of weight. 

At physical examination the heart and lungs 
were found to be normal. The abdomen had 
a well healed, right lower quadrant scar below 
which was a hard palpable mass 3 cm. in di- 
ameter. The cecum was tender and boggy. 
The liver projected 2 cm. below the costal 
margin. The abdomen was otherwise negative. 
Proctci'copx showed a mild injection of the 
rectal mucosa. The prostate was normal. 

An x-r.a\ series showed a normal gastro- 
intestinal tract excepting a constant defect 


found in the region of the old wound. In this 
plastic mass was a small gauze sponge sur- 
rounded by fibrous tissue. Within the cecum 
was a pedunculated tumor projecting from the 
posterior lip of the ileocecal valve (Fig. 0 - 
Arising by a root stalk of fibrous tissue 1 cm. 
long and 1 cm. in diameter, it expanded 
abruptl}' into a spherical mass 4 cm. in diam- 
eter. The mucosa rose up the stalk to the 
periphery, and the upper surface was bare. 
Upon section the fibrous strands radiating 
from the head of the pedicle were found to 
support a very yellow, friable, cellular tissue 
which in areas suggested an adenomatous 
pattern. There were no extensions or metas- 
tases. The tumor (Fig. 2) upon microscopic 
studies showed a heavy fibrous stroma, light > 
infiltrated with lymphocytes and supporting 
sheets and islands of medium sized cells witi 
pale granular nuclei and moderately pm c ' 
staining cytoplasm. Some areas suggested an 
adenomatous arrangement and others shovee 
a peculiar but characteristic formation 0 
rosettes with vascular centers. Mitotic figures 
were rare. The cells gave the silver reaction o 
Masson. 

Case 11. Mrs. S., female, white, aged 
fifty-one. Service of Dr. J. H. Woolsey. 

The patient was in good health until four 
years before entry when she began to have a 
moderate distention, relicx'ed by belching. 
Over the ensuing two years this symptom 
gradually increased and she would become 
extremely distended, then gain relief after a 
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day or two of diarrhea. The attacks, occurring 
at first about once a month 'increased in 
number until in the nine months prior to entry 



X 


Fig. 4. Mesenteric lymph glands replaced with tumor 

cells. 

they were occurring every two days. She began 
to vomit bile-stained mucus and food particles 
one to two hours after meals, had a persistent 
light brown diarrhea and a heavy midline 
abdominal pain which would be relieved by the 
passing of feces or gas. She lost 52 lb. in the last 
nine months of illness. 

Physical examination showed a normal 
heart and lungs. There was visible peristalsis 
over the whole center of the abdomen with 
movements in both directions. The abdomen 
was spastic with moderate epigastric tender- 
ness. A gastrointestinal .v-rav examination 
showed barium in the lower ileum at twenty- 
four and forty-eight hours with dilatation 
of this part of the bowel. A small bowel disten- 
tion displaced the colon. 

A laparotomy was done for intestinal 
obstruction, and a constriction was found in 
the terminal ileum 26 cm. from the ileocecal 
valve. The bowel was widely dilated above and 
collapsed below this point. Thirty-five centi- 
meters of the bowel were resected followed by 
lateral anastomosis. The patient recovered 
rapidly and has remained well for one year 
since operation. 

The gross specimen (Fig. 3) showed the bowel 
wall infiltrated with tumor cells in a linear 
manner over a plaque 4 cm. long and running 
from the mesentery around the bowel for iJ -4 
cm., thus forming a tumor plaque of roughly 
oval shape, iH X 4 cm. in size. The 

tumor occupied the entire bowel wall with 
thick cell islands in the submucous and sub- 


serous areas from which cords of similar 
cells extended through the muscularis. The 
mucosa was not eroded and the serous surface 
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Fig. 5. Typical cells in unusually heavy stroma. 


was smooth. This plaque was folded directly 
inward through 1S0 0 forming a shelf, projecting 
into the lumen of the bowel causing a partial 
obstruction. In the mesentery 1 cm. from its 
attachment were 4 glands from }i to 1 cm. in 
diameter which were replaced by tumor cells 
(Fig- 4 )- 

Microscopically (Fig. 5) the tumor was 
composed of sheets and cords of small to 
medium sized cells with pale, vesicular nuclei 
and scant pink cytoplasm, held in a smooth 
muscle and fibrous stroma. They gave the silver 
reaction of Masson. 


SUMMARY 

A review of the literature shows that 
carcinoids of the appendix are compara- 
tively common conditions. They occasion- 
ally invade the mesentery or even lymph 
nodes but have not been known to cause 
death. On the other hand, similar tumors 
of the small intestine are less common and 
have a higher metastatic activity. They 
have been known to invade the liver as 
well as adjacent lymph nodes. Two cases 
are reported in which carcinoids caused 
obstruction of the ileum requiring opera- 
tion. Invasion of contiguous tissues and 
metastasis to lymph nodes occurred in one. 
Even after such metastasis the prognosis 
is good, as there is no record of postopera- 
tive recurrence. 

[For References see p. 95.] 



TRUCKERS’ ANKLE SPRAIN* 

M. B. COOPERMAN, M.D. 

PHILADELPHIA, PA. 

A CHARACTERISTIC sprain of the lateral ligaments, either the internal or 
ankle and foot has often been external, will be sprained, 
observed by the writer among The structures involved in the injury 
stevedores and warehouse laborers em- are the tendo Achilles, the tendons of 
ployed as truck hands. Because of the the tibialis posticus and peroneus longus, 
mechanism of this injury and its frequency the capsular and lateral ligaments of the 
in these workers, I have designated ft ankIe }° int and the interosseous ligament 


‘the truckers’ ankle sprain.” This condi 
tion arises when the foot is accidentally 
caught and wedged in between the platform 
of a four wheel hand truck and the floor 
and is virtually an incomplete or transient 
backward displacement of the foot on the 


between the astragalus and the os calcis. 
A sprain of the capsular ligaments occurs 
at all of its attachments to the margins of 
the lower borders of the tibia and the 
margins of attachment to the astragalus 
and os calcis. 

The ankle mortise, consisting of the 
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leg at the ankle joint. The symptoms in articular surfaces of the tibia and fibula, 
some of these cases are mild and of short is pushed forward and it may or may not 
duration, the patient continuing at work, carry with it the superior articular surfaces 
while in others, they are decidedly disabling of the astragalus. The head of the astra- 
in character due to the injury to the liga- galus is forced downward and inward upon 
ments of the ankle, subastragalar joint the scaphoid, carrying the latter with it. 
and the adjacent tendons. The strong inferior calcaneoscaphoid liga* 

Mechanism: The ordinary four wheeled ment, the long and short plantar ligaments, 
hand truck is the vehicle most employed are strained and the foot as a whole is 
in industrial plants to convey raw or elongated. The midtarsals and metatarsals 
finished products from one department to receive the impact and are jammed against 
another. The capacity of this truck when each other. The force then is finally dis- 
fully loaded, in the plant I am making sipated in the metatarsal heads and toes, 
special reference to, is about 2000 lb. Occasionally, a Stave fracture of the base 
Two men, one at the rear pushing and the of the first metatarsal may occur, 
other at the front pulling, are necessary Symptoms: In the milder varieties of 
to operate this truck. If, for some reason this sprain, when the patient can disen- 
or other, one lags and the truck gains tangle himself from the truck quickly, the 
momentum, the foot of the man who is symptoms are confined to the heel tendon 
pu mg, is caught and becomes wedged in and the lateral ligaments of the joint, 
etv een the platform of the truck and the These patients may continue at work for 
oor. e foot is usually in a position of an hour or two when they develop pain and 
plantar flexion (the heel raised and the stiffness in the ankle, some swelling and 
° ^ * ° n ^ oes ) or ^ ma y be flat tenderness along the margins of the joint 

upon the floor In either event, the violence and the back of the heel, 
is rom e md exerted upon the back of In the more severe variety, the dis- 
e ower eg w ich tends to force the foot ability is immediate, the pain in the heel, 
backward and the leg forward. In the ankle and foot is intense, and the patient 
attempt to extricate it from this position, is unable to bear any weight. The examina- 
e oot vi e orced sidewise and the tion shortly after the accident reveals 
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diffuse swelling around the ankle joint, 
slight discoloration and tenderness along 
all the margins of the ankle joint, back of 
the heel and Achilles tendon. In some 
cases, tenderness is most pronounced 
along the mesial aspect of the subastrag- 
alar joint. There is moderate impairment 
of mobility in the ankle and the sub- 
astragalar and midtarsal joints. The x-ray 
examination is negative. 

In the average case, this disability lasts 
from ten days to two weeks. In some 
instances, however, a traumatic arthritis 
arises in the subastragalar and midtarsal 
joints of the foot, characterized by pain and 
stiffness and moderate impairment of 
lateral mobility. Ankle motion, however, 
is not materially interfered with. 

This type' of injury differs from an 
ordinary ankle sprain in the mechanism 
of its production. The majority of ankle 
sprains, as we see them, are due to eversion 
or inversion twists, the weight of the body 
acting upon the ankle, causing the sprain. 
In the “truckers’ sprain,” however, the 
violence is exerted from behind and it 
tends to force the leg off the foot in a for- 
ward direction. 

Treatment: The treatment differs very 
little from that of the ordinary ankle 
sprain. The milder variety is strapped and 
the patient may return to work. In the 


severe type, it is necessary to treat these 
cases as a fracture by immobilizing the 
foot and leg in a plaster cast, due attention 
being paid to a right angular and slight 
supinated position of the foot. At the end 
of ten days, the cast is removed and the 
extremity subjected to baking and gentle 
massage. 

Adhesive straps are then applied which 
are worn for three or four days, the foot 
and ankle are again given baking and 
massage and the straps reapplied. This 
treatment continues for about a month. 
These patients usually return to work with 
their adhesive strapping on at the end of 
the second week. Pain in the heel and mid- 
foot usually persists for some time. The 
average laborer, however, is not of the neu- 
rotic type and soon forgets his indisposition. 

A few cases tend to pursue a chronic 
course characterized by pain and stiffness 
in the foot. Lateral motion is restricted by 
adhesions which have formed in the sub- 
astragalar and midtarsal regions, the foot 
being in rigid abduction. The x-ray may 
show osteoarthritic changes in these joints. 

To effect a cure, I have had to resort to 
manipulations under an anesthetic to break 
down adhesions and restore normal statics. 
A Whitman arch brace is then made on a 
plaster of Paris model of the foot in the 
corrected position which the patient wears 
for an indefinite period of time. 



BREECH PRESENTATION IN PRIMIPARAE* 

Alexander E. Dunbar, m.d. 

BROOKLYN, N. Y. 


O NE of the most important and 
potentially formidable situations 
which confronts the obstetrician is 
the breech presentation in the primiparous 
woman. The accoucheur must realize 
that there are certain well-defined reasons 
for careful and thoughtful management 
of this situation: (i) prolonged labor due 
to premature rupture of the membranes, 
thus making the breech a poor dilating 
wedge; (2) intelligent management of the 
cord and the arms; (3) last but not least, is 
the management of the after-coming head. 

Let us review the result of five years’ 
work at the Methodist Episcopal Hospital, 
1924-1928 inclusive. In this series there 
are 135 cases of breech in primiparous 
women. 

Private Cases 
Ward Cases 
Positions: 

Left sacrum anterior . 

Right sacrum anterior. 

Left sacrum posterior. 

Right sacrum posterior. 

Condition of the membranes on admission: 

Intact 
Ruptured 


75 

60 

72 

45 

12 

6 


82 
53 

Over 50 per cent of the cases which 
had membranes intact, ruptured very 
shortly after admission to the hospital. 

The shortest period of rupture before 
delivery 15 minutes. 

The longest period of rupture before 
delivery 8 days. 

The duration of labor varied from two 
hours to eight days, the average being 
twenty-four hours. 

Types of Pelvis: 

Normal 

Generally contracted 
Funnel 

Flat 

Generally contracted funnel. 

Types of Breech: 

Frank breech 
Footling . 

Double footling 


Procedures: 

Delivery 

(1) Spontaneous 85 

(2) Breech extraction 5° 

The breech extraction varied from a 
simple pulling down of a foot which 
presented itself at the vulvar orifice to the 
most difficult procedure of pulling down 
one or both feet from the interior of the 
uterus. In two instances, extraction was 
performed by applying forceps directly to 
the breech. 

Complications: 

Nuchal hitch 4 

Cord between legs 2 

Prolapsed cord 1 

Other Maneuvers: 

Manual dilation of the cervix 5 

Diihrssen’s incisions of the cervix 1 

Separation of a vaginal septum 1 

The Perineum: 

No laceration | 

First degree laceration 8 

Second degree laceration 

Third degree laceration 

Extension from lateral cpisiotomy 2 

Extension from median episiotomv " 

Right lateral cpisiotomy ... ° 2 

Left lateral cpisiotomy . . 1 

Median cpisiotomy . . 


In 81.5 per cent of the cases, some type 
of episiotomy was used. 

Forceps: The Piper type of forceps was 
used in the majority of the cases requiring 
such in the delivery of the after-coming 
head. In 32 cases or 23.7 per cent, forceps 
were required. Craniotomy was done twice 
in macerated feti. 

In 1 case of this series abdominal 
cesarean section was employed as the pro- 
cedure of election rather than of necessity. 

Morbidity: There were 15 cases in this 
series which showed morbidity. It might be 
here stated that the majority of these 
cases were delivered before the vaginal 
antiseptic, mercurochrome, came really 
into its own. The morbidity percentage 
* Submitted for publication December io, 1930. 
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was it. ti per cent and can be detailed as 
follows: 


S ipremi i t 

l.oclii mu'tr.t 

P.ir.inu.tritK i 

cl it is t 

Infccuxl pi riiu um l 

Subinvolution i 

C-uiscs unknown 3 


Mortality: Maternal: None of these 
mothers died as a result of this type of 
case. 


Fticil: i~ or i 2 .(> pir ant 

Still-birtlis 0 

Intr.tcr.iniil hcmorrlnpc f> 

Place nt *tl sep tr.ition i 

Macerated fetus . 2 

Died after ckli\cr\ 5 

Intracranial hemorilinpe 4 

Gastrointcstin tl . i 

Monstrosities 3 

Spina bifida i 

li\ isceration . t 

Osteogenesis imperfecta. i 


The corrected mortality for this series 
is 9. ”8 per cent. 

Six of the babies that lived showed 
definite signs of cerebral irritation but 
recovered, apparently, without any definite 
damage. 

On investigating the reports of other 
clinics, we find that we arc doing as well 
as any of them and better than most of 
them. 

Why is the breech presentation in the 
primiparous woman a great problem to 
the obstetrician? 

The breech is a soft mass which does not 
dilate the cervix well due to its consistency 
and its lack of weight. The breech pre- 
disposes to a premature or an early rupture 
of the membranes, thus taking away the 
natural hydrostatic dilator. Labor is most 
commonly prolonged because of these 
facts. While the pains may be present in 
frequency, they do not have sufficient 
power to drive the baby through the pelvis 
as well as the vertex. Draining off of the 
liquor amnii is usually greater, thereby 
allowing the uterus to wrap itself around 
the baby and thus inhibiting the progress 
of labor. The breech docs not engage well 


and we find many arrests of the breech 
high in the pelvis, thus necessitating 
delivery from that point. Particularly 
is this tiue in the cases of abnormal pelvis. 
We see from our study that 40 per cent 
of the cases require interference. The 
resistance of the undilated pelvic floor 
adds still another factor in slowing up the 
advance of the breech. 

When the breech has been born to the 
umbilicus, the cord begins to play an 
important part. Compression of the cord 
may do serious damage to the baby at this 
time. It is now pulled down a short way 
to relieve this pressure. 

The arms may present further difficulty. 
It is hoped that these have maintained 
their normal relation. Valuable time may 
be lost if one or both arms are extended 
or if there is a true nuchal hitch. 

The after-coming head usually presents 
the greatest amount of difficulty. We have 
here a head which has not been molded 
by the process of labor. It may therefore 
engage in the pelvis in faulty flexion, and 
give rise to difficult delivery. 

Technique: Our policy of procedure has 
been one of “Hands off.” Our worst enemy 
is the undiluted cervix. When a case is 
progressing in a normal way and the breech 
presents itself, crowning, the obstetrician 
may assist its progress by lightly anes- 
thetizing the patient. The perineum is 
thoroughly ironed out as Irving W. Potter 
of Buffalo, teaches. Also, if extra room is 
to be required, an cpisiotomy, preferably 
a lateral one, is done. The patient is 
allowed to recover from the analgesia and 
proceeds in labor until the breech is 
borne up to the umbilicus. The cord is then 
pulled down. The baby is now rotated 
so that the back lies under the subpubic 
angle. Gentle traction is made down toward 
the floor until the scapulae can be seen. 
In rotating the back under the subpubic 
angle, the shoulders arc released, prevent- 
ing the extension of the arms, or if they 
have not been released, they can be 
more readily freed from this position. 
Either arm may now be delivered ante- 
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riorly. If 1 the left arm is to be delivered, the 
baby is rotated to the mother’s left 90°. 
The arm will be seen to drop down under 
the subpubic angle. Gentle pressure in 
the elbow will bring down the entire arm. 
To deliver the other arm, the baby is 
rotated 180 0 in the opposite direction and 
the arm is delivered by gentle traction 
in the elbow. 

This brings us to the delivery of the head. 
It is at this point that the intelligent use 
of suprapubic pressure may be of value. 
With this aid, the finger is inserted into 
the baby’s mouth, merely to maintain 
flexion and not to be used as a tractor. 
The body is held up with the other hand 
while the arms are held above it by an 
assistant. The body should not be extended 
over on to the abdomen, for fear of 
rupturing the falx cerebri or the tentorium 
cerebelli. Gradually the head is being 
born. By using a perineal retractor, the 
mouth is exposed a little sooner, and mucus 
can be sucked out of the mouth. This aids 
the child in getting air earlier and delivery 
does not have to be rushed. 

Where the case is arrested Piper and 
Bachman, in a recent paper, feel that the 
breech should not be allowed to go along 
undelivered, fully realizing the difficulties 
of an incompletely dilated cervix. If the 
cervix is not completely paralyzed, it 
may clamp down around the neck. In 
order to offset this difficulty, the patient 
is completely anesthetized to the degree of 
deep surgical anesthesia. The hand is then 
passed up into the uterus, care being 
taken to keep away from the placenta and 
the cord. The breech is then decomposed 
by bringing both feet down, treating it 
then as a double footling. Traction is made 
so that when the buttocks reach the pelvic 
floor they are practically sitting in the 
hollow of the sacrum. From this point the 
fetus is rotated anteriorly so that the 
back lies up under the subpubic angle 
before any further traction is made. The 


remainder of the procedure is as before 
described. 

In 3 of the 32 cases in which the Piper 
forceps were used we found that the babies 
died, one as a still-birth and two died 
within a few days after delivery, as a 
result of an intracranial hemorrhage. In 
2 other cases we found two babies that 
presented signs of cerebral edema. Piper 
and Bachman feel that their specially 
devised instrument should be routinely 
used, fully realizing that the said forceps 
arc of little or no value if the after-coming 
head is arrested above the pelvic brim. 
I do not believe that any type of forceps 
should be used routinely in the treatment 
of the after-coming head. 

In our clinic we have felt that the policy 
of “Let nature take its course” is the 
wisest one. We have not used hydrostatic 
bags,, bougies or other means to hasten the 
labor in women who have a breech presenta- 
tion and are having a prolonged labor. 
Our greatest fear is undilated cervix. 
By “keeping hands oil'” we feel that our 
results compare favorably with those of 
other clinics. In prophylaxis of this situa- 
tion we have felt as J. O. Polak says, 
“it would have been a head if it could have 
been a head.” We therefore have not 
adopted external version as a prophylactic 
measure. 

Conclusion: 

(1) Hands off the breech. 

(2) Our worst enemy is the cervix. 
Give it time to dilate. 

(3) Cases of markedly abnormal pelvis 
with oversized babies, and elderly p rl " 
miparae should be treated by cesarean 
section. 

(4) Where there has been an arrest 
after full dilation patients should be 
surgically anesthetized, the soft tissues 
thoroughly dilated, plus episiotomy and a 
careful extraction should be done. 

(5) Breech cases should at all. times be 
in the hands of the trained obstetrician. 


€ 1 * 



PORRO CESAREAN SECTION 

(CESAREAN SECTION FOLLOWED BY SUPRAVAGINAL HYSTERECTOMY) 

A REVIEW OF 25 CONSECUTIVE CASES WITHOUT MATERNAL MORTALITY* 

Louis E. Phaneuf, m.d., f.a.c.s. 
boston 

A CCX 3 RDING to Williams, 1 the his- greatly reduced. Its great drawback was 
tory of cesarean section may be that it was so radical. When, in 1882, 
said to cover five distinct periods. Saenger described his technique of suturing 
The first period dates from the earliest 
times to the beginning of the sixteenth 
century. The second period extends from 
1500 to 1876. The third period begins with 
the introduction, by Porro, of the amputa- 
tion of the body of the uterus. The fourth 
period starts in 1882 following the descrip- 
tion, by Saenger, of an accurate technique 
for suturing the uterine incision and con- 
tinues to the present time. Finally the f 
fifth period saw its origin when Frank p 
devised the extraperitonea 1 technique. , 

During the first two periods, cesarean 
section was only done when all other LSpamaoe 
methods of deliverv had failed, as a result 

V 1 

of which the mortality was frightful. This 

high mortalitv was due to sepsis or hemor- F,c y K P , orro cesarean section completed. In this case 
, i 'it j . 1 . i the adnexa have been removed. Round ligaments 

rhage or both, in order to lessen these have been sutured to cervical stump. Rubber drainage 

disastrous complications, Porro, of Pavia, tube has been introduced in cervix. All raw areas 
in 1876, advised the amputation of the in pelvis have been covered with peritoneum. 

body of the uterus and the adnexa above the uterine incision, he made one of the 
an elastic ligature, wound around the greatest, if not the greatest contribution 
cervix and the suturing of the cervical to cesarean section. Saenger’s operation 
stump at the lower angle of the abdominal tvas responsible for limiting the Porro 
incision. DeLee," states that the operation procedure to those cases where a definite 
had been suggested by Cavallini in 176S indication for sacrificing the uterus existed, 
and performed successfully on rabbits by The contribution of Frank, when he 
Blundell in 1823. Storer of Boston, in advocated the extraperitonea I technique, 
1861, amputated a pregnant myomatous still further limited the indications for the 
uterus with fatal result. Inasmuch, how- radical method of Porro. 
ever, as he did not appear to recognize the The present-day indications are (1) 
importance of this intervention, the credit sepsis in labor when vaginal delivery is 
lor proposing it undoubtedly belongs to undesirable, (2) in the presence of myo- 
Porro. Later, when Schroeder dropped the niata, especially if large or situated ahead 
sutured hysterectomy stump back into Q f the presenting part thus obstructing 
the pelvis, Isaac E. Taylor did the same labor, and (3) in severe hemorrhage from 
for the stump after Porro s operation. placenta previa, ablatio placentae and 

With the advent of the Porro operation uterine apoplexy, “Couvelaire uterus.” 
the mortality of cesarean section was (4) Cancer of the cervix, osteomalacia, 
1 Williams. Obstetrics. Ed. 6, N. Y., Appleton, 1930, placenta accreta, uncontrollable post-par- 

- DeLee. Principles and Practice of Obstetrics. Ed. 5, tum hemorrhage^ and rupture of the Uterus 
Phila., Saunders. 1020, pp. 1071-1073. are rarer indications for hysterectomy. 

* Submitted for publication March 6, 1931. 
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No. of Pregnancies 

Para 1 9 

n 8 

III 2 

IV I 

v 3 

XI 2 

Total 25 

Indications 

Mismanaged labor and frank infection 7 

Uterine myomata 7 

Pathological uterus from improperly healed previous 

classical cesarean section scars 2 

Uncontrollable hemorrhage during cesarean section 4 
Premature separation of placenta and uterine 

apoplexy . 3 

Firmly adherent placenta, anterior uterine wall 
thinned out to peritoneum, 4 previous manual 

extractions of placenta 1 

Hernia of gravid uterus, previous classical cesarean 
section, edges of incision held only by peritoneum 1 
Total 25 


Labor 

Ten of the gravid patients had had labor. 64 hours, 
1; 48 hours, 2; 25 hours, 1; 18 hours, 1; 16 hours, 1. 
In labor for many hours, the exact number not deter- 
mined 4. 

Vaginal Examinations 

Several vaginal examinations had been made i n 4 
of the patients. In one a bag had been in the uterus five 
hours; in another, there had been seven attempts 
at forceps before admission. 

Transfusion 

Two patients in the series were transfused, one for 
hemorrhage was given 600 c.c. of citrated blood, the 
other for anemia of pregnancy was given 400 c.c. 

Ruptured Membranes 

The membranes were ruptured in eight patients, the 
longest being seventy-two hours. 

Maternal Results 

All the mothers recovered. The postoperative 
complications were: two very septic incisions breaking 
down to the fascia in 2 infected cases; these patients 
were discharged with healed incisions. There W as 
superficial sepsis around the abdominal drains in the 
drained cases; these cleared up readily after the 
removal of the drains. One patient had a pelvic abscess 
drained twenty-five days after operation by posterior 
colpotomy. The original operation had been done for 
a fibroid previa in a clean case and the cervix n 
abdomen had been closed without drainage. The 
convalescence was remarkably simple in this series of 
cases despite the fact that many of the patients Were 
poor risks. 

Fetal Mortality 

Twenty-five children were delivered, 3 were dead 
in-fore the operation was undertaken and t born alive 
did not survive, a cross feta! mortality of 16 per Cent 
Of the 22 children bom alive x died, a corrected fit a I 
ir.ort.ditv of 4.5 per cent. 


Stillborn — 3 

Mother had separation of the placenta 

and uterine apoplexy 2 

Cerebral injury; 7 attempts at forceps. . 1 
Fetal Death — 1 

Died on the fifth day, hemorrhagic dis- 
ease and infection. Septic case, labor 
sixty-four hours, free pus in utero ... 1 
Anesthesia 


Spinal anesthesia 4 

Nitrous oxide, ether anesthesia 21 

Type of Hysterectomv 

Panhystercctomy 1 

Supravaginal hysterectomy -4 

Adnexa 

Conservation of both adnexa 9 

Conservation of right adnexa 1 


Ablation of both adnexa 1 5 

Ages 


Years 

No. 

* “O — 

Years 

No. 

22 

2 

35 

2 

23 

I 

36 

2 

29 

2 

37 

2 

30 

2 

3S 

I 

3i 

I 

40 

3 

33 

** 

42 

1 

34 

3 

44 

1 


Total 25 


SUMMARY AND COMMENT 

While it should be the aim of the 
gynecologist and obstetrician to conserve 
the organs of reproduction during the 
childbearing age, there are certain con- 
ditions arising during parturition which 
may threaten the mother’s life and which 
demand their sacrifice. With the improve- 
ment in the technique of cesarean section, 
especially since the more general adoption 
of the low or cervical procedure, the indica- 
tions of the Porro operation have become 
greatly limited. Despite this fact, there i 
probably always be an occasional case 
when this method is a life-saving one. 
Twenty-five consecutive Porro cesarean 
sections are reported, without materna 
mortality, with a gross fetal mortality 0 
1 6 per cent and a corrected fetal mortality 
of 4.5 per cent. The technique of t ic 
operation is simple. Drainage, through the 
cervix, seems advisable, even if not abso 
lutely necessary, in most cases. The con^ 
valcsccnce is remarkably simple when " c 
take into consideration that this operation 
is usually done on septic women, and on 
those who have lost considerable blood. 



PRIMARY STRICTURE OF THE COMMON BILE DUCT 

(NON'MALIGNANTp 

Louis Friedman, m.d. 


new 

P RIMARY inflammatory stricture of 
common bile duct is comparatively 
rare, of the hepatics more so, though 





Fig. i. 


Eliot quotes statistics from the Mayo 
Clinic which showed that iS of 38 cases 
had no primary operations. 

The operative management, where plas- 
tic reconstruction of the common bile 
duct is not feasible either in primary 
stricture or postoperative injury, is as 
follows: Preoperative preparation of pa- 
tient for the existing cholcmia. Spinal 
anesthesia preferable. Exploration. Finding 
of stricture or injury to common bile duct, 
introduction of drainage tube U4 -I 5 
French size) into dilated portion of com- 
mon bile duct above the stricture. It is 
important in instituting this drainage 
that the tube used shall be as nearly hori- 
zontal to the axis of the spine as possible, 

* Submitted for public: 
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not vertical as is the tendency to do, so 
that the tube emerges at the lower angle 
of the wound not at the upper angle. It is 



mg. 2 . Lipiodol in cinus tr.ict. Stomach, duodenum, 
Ii\ir radical*. 


important to keep away from the li\er or 
gall-bladder bed if this has to be removed, 
as far as possible so that the subsequently 
formed biliary sinus tract shall ha\e no 
liver substance as part of its wall. 

The only portion of the fistulous tract 
which can be utilized and cored out for 
anastomotic implantation is that portion 
extending from the skin surface to and only 
very little distance beyond the peritoneum. 
It is inadvisable to attempt to separate 
the fistulous tract beyond the peritoneum 
for the reason that in attempting to do so 
injury to the sinus tract may be done in 
separating adhesions. If the liter is a part 
of the sinus tract, care must be taken in 
dissecting and coring out the tract; the 

tion December 6 , 1930. 
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slightest nick in its attachment to the liver, 
part of the tract, will result in partial 
(as in my case) or total failure due to 



subsequent leak and bile drainage. The 
tract should be cored out with as much 
thickness of surrounding structures as 
possible so helping its blood supply as 
well as its rigidity. The fistulous tract 
is usualty not long. In the case here 
reported, it was not longer than % in. 
Difficulty in implanting can be avoided 
by having a longer tract. In order to obtain 
this, it is necessary to place the drainage 
tube horizontal to the body axis and then 
following the suggested steps for the 
formation of the sinus tract, part of the wall 
of which will be fascia, as illustrated. 

The time for performance of the second 
stage of the operation, that is, the im- 
planting of the sinus tract, will depend 
upon the judgment of the surgeon and 
the general condition of the patient. 
Primary union of the wound is essential 
for a subsequent well-formed tract. The 
patient should be entirely free from 
jaundice. Van den Bergh test normal, 
and the patency of the sinus determined, 
by withdrawing the drainage tube after 
healing of wound, allowing bile drainage 
without tube for a week or ten days. In 
coring the sinus, allow at least 1 % in. of 
skin surface with the sinus, to act as a 
retention catheter would. 


CASE REPORT 

Julius Miller. No. C044. Age. sixty-four. 
CbieJ Complaint: Jaundice. 



Fic. .}. Step 1. Insertion of tube into dilated portion of 
common duct above stricture. 


Family Histon': Negative. 

Past History: Negative. 

Present Illness: Jaundice for four necks, 
onset gradual, not associated with pain; no 
fever; some belching; nausea but no vomiting. 
Stools became clay colored and urine con- 
sistently darker. Increasing jaundice, severe 

itching. . 

Pbvsical Examination: Patient is an aclu 
white male, sixtv-four years of age. Skin 
jaundiced. Sclerae jaundiced. Eyes: Pupis 
equal, regular, react well. Heart: Norma . 
Lungs: Normal. Abdomen: Liver palpable four 
finger breadths below costal margin. Spleen 
not palpable. Kidneys not palpable. 

Impression: Carcinoma of pancreas? 

Admitted to Medical Ward for observation 
and later transferred to Surgical Service un er 
the care of Dr. Friedman who found t ie 
patient deeply jaundiced. Mass in right hypo 
chondrium, somewhat tender, suggestive 0 
distended gall bladder. Diagnosis: cholecjs 
titis. Cholangitis and possible carcinoma 0 
head of pancreas. Advised operation. 

Operation, Sept. 25, 1928: the abdomen )' as 
opened by a right upper quadrant incision. 
Gall bladder found to be distended, containing 
white bile. In other words, hydrops of g a ‘ 
bladder. Cholecystectomy. Cystic duct v aS 
found to be obliterated and this obliteration 
continuous with the common bile duct giving 
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the impression of :i stone in the common bile 
duct. Incision, however, of this mass proved 
that it was only hard cicatricial tissue which 


POSTERIOR RECTUS SHCATH 
AMO PER1TOMCUM 

Fig. 5. Step 2 a. Suture peritoneum and posterior rectus 
sheath. Note horizontal portion of drainage tube. 6. 
Peritoneum and posterior rectus sheath closed. 


fine probe through the constricted common bile 
duct and into duodenum was not successful. 
The duct above the constriction was opened 
and bile obtained under great pressure. Tube 
introduced into common bile duct above con- 
striction for drainage. Usual closure of abdom- 
inal wound. 

Postoperative course uneventful. Patient 
began to drain bile after a number of hours 
through the tube. Jaundice gradually cleared 
up- 

Urinary Examinations: 

Sept. 10, 1928. Specific gravity 1028. Bile 
in urine. Trace of albumin. Trace of urobilino- 
gen. Few casts. 

Sept. 11, 1928. Bile 2+. 

Sept. 10, 1928. Blood count, red blood cells 
4,320,000. Hemoglobin, 80 per cent. White 
blood cells 6000. Coagulation time five minutes. 
Bleeding time two minutes. 

Urea N. 16.2. Glucose 160. Van den Bcrgh 
indirect 8, direct S. 

Sept. 11, 1928. Wassermann test negative. 
Gastric contents, blood negative. Bile negative. 

Sept. 12, 1928. Van den Bcrgh Indirect 9.0. 
Direct' 4+ . 

Sept. 13, 1928. Cholcstcrin 167. Gastric 
contents: bile present in both specimens. 





Fig. 6. Step 3. Method of constructing fistula tract utilizing anterior rectus fascia. Mobilize fascia, by dissecting 

from rectus muscle; avoid tension. Use chromic catgut. 


caused complete obstruction of common bile Sept. 14, 1928. Bile before magnesium sul- 
duct with considerable distention of the duct phate 3. After magnesium sulphate. Van den 
above site of constriction. Attempt to pass a Bcrgh indirect 6. Direct 3 + . 
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Sept, i", 1028. Van den Bcrgh indirect 4. 
Direct 3. 

Sept, in, 102S. Gastric contents, idle 4+ in 



Fig. 7. a. Extent of channel nettle from anterior rectus 
fascia. Length depending on individual judgment. 
Showing drainage tube as nearly horizontal to 1k«Iv 
as possible; staying away from liver bed. 

both specimens. Blood chemistry: Van den 
Bcrgh indirect 4. Direct 2+. 

AJtcr drainage instituted. 

Oct. 4, 1028. Van den Bcrgh 2.3. Direct 1 +. 

Oct. 11, 1928. Van den Bcrgh indirect 1.5. 
Direct negative. 

Oct. 29, 1928. Urea nitrogen 21. Creatinine 
1.5. Glucose 130. 

X-ray examination Sept. 17, 1928. Gall 
bladder with dye after twelve, fifteen and 
eighteen hours not visualized. Thirty-six hour 
examination after fatty meal did not visualize 
gall bladder. 

Pathological Examination: Sept. 25, 1928. 
Specimen consists of a gall bladder 8X3X3 
cm. Wall quite thickened, filled with scattered 
cysts. Mucosa is thickened, reddish and 
yellowish in color; shows areas of brownish 
discoloration at fundus. 

Histological Examination: section shows al- 
most complete atrophy of mucosa, thick 
fibrous connective tissue through. Thickened 
vessels with moderate edema. 

Diagnosis: Chronic productive cholecystitis. 

The patient left the hospital with a biliary 
fistula. Reentered the hospital again Jan. 31, 
1929. 

Physical Examination: Patient fairly well 
nourished, not jaundiced. Abdomen: has per- 
sistent biliary fistula, otherwise no pain 
anywhere. 


Operation: Feb. 8, 1929. Under spinal anes- 
thesia, fistulous tract was dissected clown to 
peritoneum. Fistula was inadvertently nicked 



Fig. S. Step 4. Second operation. Coring out fistula 
tract for implantation. 


at its contact with the liver. It was immedi- 
ately sutured with chromic catgut. The 
duodenum was buried in dense adhesions and 
because of shortness or biliary fistula it was 
deemed advisable to implant it into the stom- 
ach rather than into the duodenum. The 
stomach was delivered, opened, postpyloric. 
Tract was placed into the opening, first sutured 
posteriorly then anteriorly with interrupted 
silk. Omentum was used to cover anterior 
sutures. Piece of rubber dam placed posteriorly 
and abdomen closed. 

Postoperative progress fairly normal. First 
dressing Feb. 12, 1929. Rubber dam drain 
removed. Slight amount of serous discharge 
present. 

Feb. 13, 1929. Van den Bergh indirect i- 4 - 
Direct negative. 

Feb. 18, 1929. Convalescence normal. 

Feb. 22, 1929. 4 p.m. Patient had chilh 
Temperature io 3 °f. Considerable rales in 
chest. Stool good color. 

Feb. 26, 1929. Wound inspected. All sutures 
removed. Primary union of wound. Fistula 
anastomosis evidently working well. Stools 
yclloiv. Sclerac very slightly icteric. Van den 
Bergh normal. Patient out of bed. 

March, 1, 1929. Temperature ioi°f. Moder- 
ate tenderness in upper angle of wound. 

March 2, 1929. Upper angle of wound re- 
opened. Slight amount of bile appeared on 
dressing, most likely coming from that part 
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of sinus tract which was nicked at time of 
operation. Following this from time to time 
considerable bile discharged from wound. 

March 19, 1920. Biliary fistula draining just 
as much as before operation. Patient somewhat 
better. Lipiodol injected and x-rays taken. 

Lipiodol injected and x-rays taken. X-rays 
show primary biliary fistula implantation open 
and functioning. The lipiodol is seen to be 
present in the stomach. 

Until the patient left the hospital biliary 
drainage through this fistula stopped and 
started on and off several times. 

March 9, 1929. Bile drainage has ceased 
since last Friday. Previously drainage has been 
very slight. Stools are yellow since drainage 
stopped. 

Readmitted Jan. 30, 1929. Stools acholyc. 
Second operation Feb. 8, 1929. 

Feb. 9, 1929. Vomited large amounts of green 
fluid. Stool yellow. 

Feb. 13, 1929. Stool yellow. Postoperative 
showing fistula anastomosis functioning. 

Feb. 14, 1929. Stool yellow. Postoperative 
showing fistula anastomosis functioning. 

Feb. 19, 1929. Brown formed stools. Post- 
operative showing fistula anastomosis func- 
tioning. 

Feb. 22, 1929. Yellowish brown stools. Post- 
operative showing fistula anastomosis func- 
tioning. 

Feb. 28, 1929. Yellowish brown stools. Post- 
operative showing fistula anastomosis func- 
tioning. 

March 1, 1929. Following chill, vomited 
yellowish green fluid, like bile. Fistula draining 
again. 

March 5, 1929. Stool light brown. 

March 8, 1929. Stool light green. Fistula 
draining very little. 

March 9, 1929. Stool brown. 

March 11, 1929. Stool light brown. Fistula 
draining. 

March 12, 1929. Stool light brown. Fistula 
draining. 

March 13, 1929. Stool very light. Fistula 
draining. 

March 14, 1929. Stool very light. Fistula 
draining. 

March 18, 1929. Stool light brown. 

March 20, 1929. Stool light yellow. 

March 22, 1929. Free drainage. Bile salts 
three times a day. 

March 24, 1929. Stool light brown. 


March 26, 1929. Stool dark brown. Drainage 
moderate. 

March 27, 1929. Stool dark brown. 



Fig. 9. Second operation. Implantation of fistula tract 
cither into pylorus or duodenum. Witzel method. 


March 28, 1929. Stool yellow. 

March 29, 1929. Stool-light greenish. 

April 2, 1929. Stool light brown. 

April 30, 1929. Stool clay color. 

A’-ray examination, March 14, 1929, of 
abdomen after injection of sinus tract with 
iodized oil shows the following: The oil is enter- 
ing the hepatic ducts with some oil entering 
the duodenum and stomach. 

Comment. It is interesting to note that for 
almost three weeks the fistula was functioning 
with bile entering into the stomach and duo- 
denum as proved by the color of stool. If not 
for the unfortunate accidental nicking of 
fistulous tract at its junction with the liver bed, 
secondary biliary fistula would not have formed 
and anastomosis with proper bile drainage into 
the stomach would have been possible. It is 
also interesting to note that during the periods 
of closure of fistula which occurred from time 
to time following the operation, the stools 
again became colored as per dates mentioned 
proving again that the fistula gastric anasto- 
mosis was functioning. However, later the 
drainage of bile continued through the fistula 
in the abdominal wall and because of the con- 
dition of the patient it was not advisable to 
operate so he was discharged. 

August 2, 1929. X-ray examination of biliary 
fistula injected with lipiodol showed the 
following: Moderate number of biliary ducts 
to be filled. There are two small dilatations, 
one measuring about % in. in length and the 
other in. seen in the region of the common 
duct. Lipiodol passes readily into the duodenum. 

Patient died Oct. 7, 1929. 



INFLAMMATORY OBSTRUCTION OF THE URETER 

CAUSED BY PSOAS ABSCESS, SECONDARY TO TUBERCULOSIS OF THE SPINE* 
Gilbert J. Thomas, m.d., f.a.c.s., and Thomas J. Kinsella, m.d., f.a.c.s. 


MINNEAPOLIS, MINN. 

A T Glen Lake Sanatorium, the Henne- 
/~\ pin County institution for the 
treatment of tuberculosis, new data 
concerning the diagnosis and treatment 
of tuberculosis, together with many un- 
usual pathologic specimens, are reported 
each year. 

Patients sent to Glen Lake Sanatorium, 
where all types of tuberculosis are treated, 
sometimes remain for many years. This 
permits us to make repeated examinations, 
and to watch lesions in the genitourinary 
tract over long periods of time. In an 
attempt to evaluate our clinical findings 
and data obtained from urologic study, a 
post-mortem examination is made, when- 
ever possible. Gross specimens of the 
urinary organs are always saved for study, 
whether the patient has had genito- 
urinary symptoms or not. This routine 
post-mortem examination of the urinary 
organs has been enlightening. 

We are reporting herewith the histories 
and post-mortem findings of two patients 
who had obstructions in their ureters 
which were the result of psoas abscesses 
originating in tuberculosis of the vertebrae. 
The obstruction was complete enough to 
destroy the kidney entirely in one instance, 
and to produce a large hydronephrosis in 
the other. In neither was the unusual 
pathology suspected, and would not have 
been discovered without a post-mortem 
examination. 

CASE REPORTS 

G\se i. A woman, aged thirty-nine years, 
whose history indicates that at the age of 
twenty-one she had her first illness, an abscess 
developing over the spine. This opened spon- 
taneously, but drainage was not sufficient and 
eventually a rib resection was done. For a 
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time this sinus closed, and then a kyphosis 
developed. 

No trouble was observed for three years. 
Then she complained of pain in the right side 
of the back with some radiation to the right 
abdomen. The patient had an appendectomy 
which gave no relief from this pain, and left a 
gaping, infected wound which did not heal for 
several months. 

During the patient’s convalescence from the 
appendectomy, another abscess developed} in 
her back which required multiple incisions in 
order to improve the drainage. Chronically 
draining sinuses resulted which continued for 
many years. 

In September, 1927, the patient had a severe 
cold, followed by a persistent cough. This 
continued until her admission to the sanatorium 
in April, 1928. At this time a thorough examina- 
tion revealed the following lesions: (1) tuber- 
culosis of the sixth to the twelfth dorsal verte- 
brae, with draining tuberculous sinuses from 
the right posterior chest wall; (2) pulmonary 
tuberculous with empyema, right side; (3) some 
free fluid in the peritoneal cavity, probably 
peritonitis. 

Repeated inoculations of the urine into 
guinea pigs were negative for tuberculosis. 

Post-mortem examination, made two years 
following the patient’s admission to the sana- 
torium, revealed the following: There were 
several sinuses, one about 3 cm. below the right 
nipple, another 8.5 cm. below the crest of the 
left ileum and 10 cm. posterior to the anterior 
superior spine. There were five scars of healed 
sinuses in the skin of the back. 

An old pulmonary tuberculosis with empy- 
ema was found in the right chest. A chronic 
tuberculous peritonitis was present and there 
was a tuberculosis of the fourth dorsal to the 
third lumbar vertebrae with multiple sinuses. 
The right kidney, which was normal in size 
and weight, was bound down by firm fibrous 
adhesions. These were noticeable on the medial 
and anterior portions. Except for these 
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adhesions, the right kidney and ureter seemed On admission \ve found that this man had a 
to be normal. bilateral parenchymal pulmonary tuberculosis, 

On the left side there were many adhesions more noticeable on the right side than on the 



Fig. i. Fig. 2 , 


Fig. 1 . 1 1 \ droneplirosis produced by obstruction in upper ureter, result of psoas abscess. 

Fig. 2. Kidney totally destroyed. H\ droncplirosis with obstruction in ureter near kidney the result of psoas 
abscess, opposite kidney normal. 


which involved the entire kidney and the 
first 4 cm. of the left ureter. This kidney was 
markedly atrophic. There was a hydronephro- 
sis which was produced by contraction of scar 
tissue about the upper ureter. Inspection of 
the left ureter below the obstructed area was 
negative. There was no gross or microscopic 
evidence of tuberculosis in either kidney. A 
sinus tract was discovered on the left side which 
began at the eleventh dorsal vertebra and 
extended to the scar tissue surrounding the 
left upper ureter and kidney. This was followed 
laterally and was lost over the left psoas muscle. 

We reviewed the nurse’s record and the 
patient’s complaints appearing in the 
history and progress record without finding 
mention of attacks of pain which might be 
interpreted as coming from some condition 
obstructing the left ureter. Since this 
patient had back pain continuously be- 
cause of the tuberculosis of the vertebrae, it 
is easy to understand why this symptom 
may have been misinterpreted. 

C-\se 11. The second patient was a male, 
aged twenty years, who was admitted to the 
sanatorium April 22, 1927, and died August 
31, 1927, berng under our observation for only 
four months. 


left. He had a positi\e sputum. Two months 
after admission he had a contracture of the 
left thigh and a palpable mass in the left abdo- 
men. For several weeks before this abdominal 
mass was noted, the patient had complained of 
pain in the left leg and the left lumbar region. 
He had no genitourinary complaints. Urinalysis 
of ten specimens of urine revealed only a faint 
trace of albumen. Only one contained a few 
leucocytes. Repeated Ziehl-Neelson stains and 
frequent injections of urine into guinea pigs 
did not reveal evidence of tuberculosis. 

A roentgenogram of the lower dorsal and 
lumbar spine showed marked destruction of the 
lower portion of the first and third lumbar 
vertebra with bilateral psoas abscess. 

A post-mortem examination was made one 
hour following death. The anatomical diagnoses 
were Pott’s disease of the lumbar spine, miliary 
tuberculosis of the lungs, kidneys and adrenals, 
with caseous tuberculosis of the lungs and 
adrenals. There was slight dilation of the pelvis 
of the right kidney and there were many 
tubercles scattered throughout its cortex. 
The ureter on the right side was not involved 
in an inflammatory mass. On the left side there 
was marked dilatation of the pelvis of the kid- 
ney. The ureter was caught in a fibrous 
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tissue mass which was part of a psoas abscess 
constricting the ureter and producing a 
hydronephrosis. 

A review of this patient’s history does 
not reveal complaints, symptoms or find- 
ings which might indicate a genitourinary 
lesion. Like the former patient, this man 
had a great deal of pain on the left lumbar 
region which extended downward, and 
which we believed was produced by a 
large psoas abscess. If this patient had 
pain as a result of obstruction in his 
ureter, it probably was masked by the 
pains which were produced by the tuber- 
culosis in the spine and the psoas abscess. 
We do not know why the abscess on the 
right side did not involve the right ureter. 
We are unable at this time to find an 
anatomical reason why the left, and not 
the right ureter should be involved, 


particularly in the last case, where bilateral 
psoas abscess were discovered. 

It seems evident from these reports 
that psoas abscess may involve the ureter, 
producing obstruction and thus destroying 
the kidney. In the cases which we report, 
this obstruction in the ureter was not 
associated with tuberculosis of the kidney. 
Urinary findings were negative. The history 
was not helpful in making a diagnosis of 
ureteral obstruction. 

The conditions found had not been 
anticipated, and only the post-mortem 
stud}' made the true diagnosis possible. We 
shall consider, however, the possibility 
of obstruction of the ureter in all future 
cases of psoas abscess. 

These reports are made with the cooperation 
of Drs. C. C. Van Winkle and L. E. Williams, 
pathologists at Glen Lake Sanatorium, who 
made the post-mortem examinations and 
obtained the specimens. 



DISEASES OF THE GALL BLADDER AND BILIARY TRACT 

CLINICAL AND SURGICAL ASPECTS* 

Verne C. Hunt, m.d. 

LOS ANGELES, CALIF. 


T HAT the gall bladder is not indis- 
pensable has been established by 
the excellent results obtained follow- 
ing cholecystectomy for disease confined 
to that organ. However, it is not to be 
assumed on this basis that the normal 
gall bladder is not indispensable to the 
best functional activity of the biliary 
apparatus. In general, the results of 
cholecystectomy have been best when 
existing disease confined to the gall bladder 
has disturbed most markedly the function 
of the gall bladder. In other words, there 
is minimum disturbance of biliary function 
following cholecystectomy for a function- 
less organ in the absence of extension of 
cholecystic disease to the biliary tract. 
Postoperative disturbance of a variable 
degree has at times persisted following 
cholecystectomy for definite cholecystitis 
with or without stones, when such disease 
has not previously interfered with the 
function of the gall bladder. Just why such 
biliary disturbance should be encountered 
postoperatively in the absence of extension 
of the primary cholecystic disease to the 
remainder of the biliary tract has not 
been adequately explained. Some years 
ago, Mann and Judd showed experi- 
mentally that following cholecystectomy, 
dilatation of the bile ducts and overthrow 
of the sphincter activity of the ampulla, 
with resultant loss of pressure in the 
bile flow, occurred, and that the flow of 
bile was more or less continuous into the 
intestinal tract, as in animals in which 
normally the gall bladder is absent. In 
some individuals it would appear that 
this constant flow of bile into the intestinal 
tract is not always tolerated. However, 
that constant flow of bile into the intestinal 
tract is usually well tolerated is shown by 
the absence of disturbance following the 


so-called sidetracking or shortcircuiting 
operations for permanent biliary obstruc- 
tion, when an anastamosis is made between 
the gall bladder and the stomach or 
duodenum. 

The gall bladder and biliary apparatus 
are so intimately associated with the 
liver and its functions, and the pancreas, 
that the results of operations on the 
gall bladder and biliary tract are often 
dependent upon the restoration of function 
of an impaired liver. This is particularly 
true when there has been associated 
common duct disease or obstruction and 
jaundice. 

Disturbance of function of the liver 
secondary to gall-bladder disease is usua% 
the result of infection or bile retention, 
or both. The peculiar markings of the 
surface of the liver so frequently observed 
in that organ directly adjacent to the 
gall bladder, to which area it is often 
grossly confined, have given rise to much 
speculation as regards its relation, if any, 
to cholecystic disease. The term “ localized 
hepatitis” has been applied to such find- 
ings, and the condition has become of 
considerable significance to surgeons in 
determining whether or not disease really 
exists in the gall bladder in the absence 
of the otherwise easily recognized gross 
manifestations of cholecystic disease. A 
variable degree of localized hepatitis 
is found in many cases of cholecystic 
disease, and while the extensiveness of 
such hepatitis is indicative of the degree of 
cholecystic disease, considerable thickening 
of the capsule of the liver, with subcapsular 
deposit of fibrous tissue, has at times 
been observed when little if any cholecystic 
disease existed, as shown by careful 
examination of the gall bladder after 
its removal. In extensive cholecystic disease 
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of long standing, localized hepatitis often 
has advanced to the degree of considerable 
scarring, thickening and deformity of 
the liver edge. Mentzer has shown that 
this change, while most marked about the 
gall bladder, occurs diffusely throughout 
the organ. It is only with secondary 
involvement of the biliary tract attending 
obstruction, with or without infection, 
that liver function may be seriously 
impaired. 

Judd has very accurately described the 
difference in the changes which occur 
within the liver subsequent to obstruction 
without infection, those that occur in 
the presence of infection without obstruc- 
tion, and those that occur subsequent 
to obstruction with infection. The best 
example of the changes which occur in 
the liver as the result of obstruction with- 
out infection is the condition produced 
in carcinoma of the head of the pancreas, 
involving or occluding the common bile 
duct. Corrosion specimens of the liver, 
as prepared by the method of Counseller 
and Mclndoe, show enormous dilatation 
of the ducts, with clubbing of their ends. 
So far as the liver tissue is concerned, a true 
biliary cirrhosis occurs. 

In the presence of infection without 
obstruction, as seen in cholangitis with 
or without common duct stones, the 
changes in the liver tissue are not nearly 
so marked as in those cases of obstruction 
with or without infection. So far as the 
biliary tract is concerned, even though 
great dilatation of the common duct is 
observed in some instances of infection 
associated with common duct obstruction 
by stone, the corrosion specimens rarely 
show extreme dilatation of the ducts 
within the liver. This has been explained 
by the incompleteness of the obstruction 
by stones, with intermittent periods of 
bile flow into the intestinal tract. 

Mann and his co-workers, in their 
investigative work on the physiology of 
the liver and its functions, have contrib- 
uted information of practical clinical 
significance with reference to liver damage 


resulting from cholecystic disease. Mann 
has shown that subsequent to the removal 
of the liver in the experimental animal 
there is a marked decrease in the blood 
sugar and cessation of urea formation, 
with an accumulation in the tissues of a 
yellow pigment which gives a positive 
reaction for bilirubin, indicating that 
the liver has to do with the formation 
of urea; that it is a storehouse for car- 
bohydrates; that it maintains a fairly 
constant blood sugar level, and that it 
excretes bile pigment. Furthermore, Mann 
and his co-workers have shown that when 
cirrhosis of the liver has been produced 
in the experimental animal by the injection 
of carbon tetrachloride, a diet consisting 
largely of protein is fatal within a few 
days, while life may be prolonged indefi- 
nitely on a high carbohydrate diet. These 
observations have proved of great value 
in their clinical application to patients 
in whom extensive liver damage has 
occurred incident to cholecystic disease 
with involvement of the biliary tract. 


The preoperativc and postoperative restric- 
tion of proteins and the use of a high 
carbohydrate diet have become most 
important in the treatment of patients 
with cholecystitis and disease of the 
biliary tract, amenable to surgery, an 
impaired liver function. It is immediately 
manifest that appreciable disturbances 
in liver function exert a profound influence 
on the general and total metabolism of the 
body', and inasmuch as choIecy'Stic disease 
is an exceedingly' frequent cause, witi 
its subsequent biliary' complications o 
hepatic insufficiency', cholecystitis may 
hardly' be considered as a local disease, con- 
fined in its effects to the gall bladder an 
adjacent structures. 

Clinicians, surgeons and pathologists 
have long speculated on the etiology 0 
cholecystitis, and much investigative work 
has resulted in establishing a number o 
etiologic factors without definitely' deter- 
mining the exact cause. Unquestionably 
infection play's a most important role 
in the etiology' of cholecy'stitis. However, 
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cultural studies of the gall-bladder wall, 
bile, and stones have failed to give a high 
incidence of positive cultures. Churchman, 
after extensive investigation of the infec- 
tion theory, concluded that the pathologic 
condition in many cases must be due to 
changes in the blood vessels and causes 
other than those of bacterial invasion. 
Mentzer suggested that the lipoid deposits 
in the gall bladder, as seen in cholesterosis, 
or the so-called “strawberry cholecystitis,” 
are evidence of the part the gall bladder 
plays in the metabolism of fat. Whether 
or not infection is a primary etiological 
factor, it becomes of utmost importance 
with the progressive changes that occur 
coincidental to cholecystitis and biliary 
tract disease. 

The clinical manifestations of gall- 
bladder disease, when clinical symptoms 
are exhibited, are fairly definite and quite 
universally appreciated. However, exten- 
sive cholecystic disease at times develops 
as a more or less silent process so far as 
subjective data are concerned, and at 
times a most indefinite history only can 
be obtained. The silent pathological gall 
bladder and those in which indefinite 
symptoms are exhibited have been most 
elusive diagnostically until the advent 
of the Graham-Cole methods of cholecysto- 
graphy. Unquestionably, cholecystography 
has contributed most brilliantly to the 
diagnosis of gall-bladder disease, not nec- 
essarily as a method of depicting the 
absence or presence of pathology in the 
gall bladder, but in ascertaining function 
of the structure. Cholecystography is 
primarily a test of the dye-concentrating 
ability of the gall bladder, and, excepting 
in cases of stone, not a means of demon- 
strating pathologic changes directly. Unless 
disease of the gall bladder interferes with 
its function, cholecystography, except when 
depicting stones, may fail entirely in 
establishing a diagnosis of pathology. 
Definite disease does not always diminish 
the capacity for concentration of the dye, 
nor, as shown by Kirklin, Caylor, and 
Bolhnan, is the relation constant between 


/ / 

the degree of concentration of bile and that 
of cholecystographic mediums. Cholecysto- 
graphy possesses its maximum value when 
the roentgenologist’s interpretations, in 
terms of function, are appraised in relation 
to the history and other clinical factors. 
Kirklin has recently reported the general 
accurac}- of 90 per cent of all cholec} r sto- 
graphic diagnoses at the Mayo Clinic. 
The greatest error occurred in that group 
of cases in which the roentgenologist 
reported a normally functioning gall blad- 
der without stones at operation. Chole- 
cystography was found to be in error in 
18.5 per cent of the cases. It is of interest 
that in the group of cases in which gall- 
stones were found at operation, they were 
manifest as dense or translucent areas and 
diagnosed as gallstones in but 40 per cent 
of the cases, which is a higher incidence 
of the roentgen evidence of stones than 
could be relied upon prior to the modern 
methods of cholecystography. A negative 
and positive value may be placed on 
cholecystography when considered in con- 
junction with the history and other clinical 
data. A positive interpretation of poor or 
non-function with or without stones bol- 
sters very materially a poor history. A 
positive interpretation in conjunction with 
a good history is simply corroborative, 
while a negative interpretation, with nor- 
mal function shown by cholecystography, 
provides strongly supportive evidence of 
the absence of cholecystic disease with a 
poor or indefinite history. While the func- 
tion of the gall bladder is more or less 
undetermined, it is too important a struc- 
ture to be sacrificed needlessly, and a 
poorly functioning gall bladder without 
stones, as determined by cholecystography, 
in the absence of a history suggestive of 
cholecystitis, is insufficient evidence to 
condemn the gall bladder surgically. 

So far as clinical manifestations of 
cholecystitis are concerned, I wish to 
discuss very briefly the clinical significance 
of jaundice. Little question exists regarding 
its significance in the truly obstructive 
lesions whether by stone stricture or 
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malignant disease. Formerly the diagnosis 
of cholecystitis was arrived at rather 
reluctantly unless a history of jaundice 
could be elicited. Experience has shown 
that cholecystic disease confined to the 
gall bladder is seldom accompanied by 
any degree of jaundice except in the acute 
process, with stones obstructing the cystic 
duct or neck of the gall bladder, resulting 
in cystic distention or empyema with 
pericystic inflammatory reaction and glan- 
dular enlargement, producing variable de- 
grees of extrinsic pressure upon the common 
duct. However, the presence of jaundice 
or an antecedent history of jaundice 
immediately directs attention to the com- 
mon duct, and extrinsic obstruction cannot 
be assumed until intrinsic obstruction 
has been excluded at operation. The 
advisability of exploration or careful ex- 
amination of the common duct for intrinsic 
obstruction is apparent in all cases in 
which jaundice is present or has existed. 
Likewise, it should not be assumed 
because jaundice has never existed that 
stones or infection are not present in 
the common and hepatic ducts. It has 
previously been stated that following 
cholecystectomy in the experimental ani- 
mal there is dilatation of the ducts, with 
loss of sphincter control at the ampulla. 
Unquestionally, in many humans some 
dilatation of the ducts occurs, but fre- 
quently I have observed in secondary 
operations subsequent to cholecystectomy 
very little if any demonstrable dilatation 
of the common duct. Also, in many in- 
stances, when the gall bladder is contracted 
down on stones and cholecystographic 
examination shows that no bile enters 
the gall bladder, and so far as function is 
concerned there has been a pathologic 
cholecystectomy, very little if any dilata- 
tion of the common duct is found in the 
absence of common duct stones. The point 
that I wish to make and emphasize is 
that in operations for cholecystic disease 
when undue dilatation of the common 
duct exists, even though there has not 
been a history of jaundice and no stones 


can be felt in the common duct, such 
undue dilatation, except in the presence 
of contraindication, indicates the advis- 
ability of incising the common duct and 
exploring for common duct stones. I have 
many times removed stones from the com- 
mon duct when they had previously 
not been suspected. It is true that at times 
such exploration is accompanied by nega- 
tive findings. However, experience has 
shown that under just such circumstances 
exploratory choledochotomy is productive 
of single or multiple migrator}* stones in 
the common hepatic ducts in more than 
50 per cent of the cases. 

I have recently reviewed the surgical 
findings and the operative procedures in 
499 cases of cholecystic disease on my 
service at the Mayo Clinic during the last 
four years from July i, 1926 to June 1, 1930, 
including the cases on which some surgical 
procedure on the gall bladder was required, 
and excluding all cases of secondary 
operations on the ducts for stone, stricture, 
malignant obstruction and so forth. Com- 
mon duct stones were associated with 
cholecystic disease in 32 cases, or 6.5 per 
cent. In 27 additional cases, undue dilata- 
tion of the common duct led to exploratory 
choledochotomy unproductive of stones, an 
incidence of nearly 12 per cent necessity 
and advisability of exploring the common 
duct. It is furthermore worthy of note that 
in 4 cases of cholecystitis without stones, 
common duct stones were present. In but 
1 of these had there been a previous oper- 
ation upon the gall bladder, and that a 
cholecystostomy. In other words, one or 
more common duct stones were present 
in 3 cases in the absence of stones in the 
gall bladder. 

Judd and Mclndoe have recently sug- 
gested a classification of cholecystic disease, 
differentiating only between, first, acute, 
and, second, chronic cholecystitis, with sub- 
headings under the latter of (a) chronic 
infective bacterial cholecystic disease, (b) 
cholesterosis, and (c) clinical or functional 
cholecystic disease. Except for the latter 
clinical subdivision the classification is on 
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the basis of existing pathology within the 
gall bladder irrespective of the absence or 
presence of gallstones. 

From a clinical viewpoint, in terms of 
indications for operation, I am of the 
opinion that the question of stones is 
extremely important. Without doubt, there 
are many instances of cholecystitis without 
stones that are as urgently surgical as 
those cases in which stones are associated, 
and in many cases the symptoms are 
characterized by true seizures simulating 
gallstone colic, with failure to find stones 
at operation. In other cases without stones, 
the grade of cholecystitis is often as great 
as in those cases with associated stones. 
However, I am reminded (Table i) that 
the gall bladder in 25 per cent of the cases 
of cholecystitis without stones upon which 
I have operated during the past four years 
failed to show any evidence of pathology 
when removed, even though hepatitis of a 
variable degree existed in many, and in all 
there was sufficient clinical evidence of 
cholecystic disease to justify exploration 
and cholecystectomy. Many of these pa- 
tients have had complete relief of all 
symptoms following .cholecystectomy, but 
unfortunately this has not been true of all. 

Through the mechanical presence of 
stones, a different pathology exists from 
what is usually encountered in cholecystitis 
without stones. In Table 1 it is noted that 
there was an acute or subacute cholecystitis 
in 40 per cent of the cases with stones, while 
an acute cholecystitis without stones is 
rarely encountered except as part of 
generalized sepsis. 

The so-called “strawberry gall bladder, ” 
or cholesterosis, is a most gratifying finding 
on exploration of the gall bladder, for the 
results following cholecystectomy, even 
though no stones are associated, approach 
very closely those obtained in the cases 
of cholesterosis in which stones are present. 
Cholesterosis was present in 22 per cent 
(Table 1) of the cases of cholecystitis with- 
out stones. Its incidence was not partic- 
ularly noted in the cases of cholecystitis 
with stones. Mentzer reported an incidence 


of stones in about 50 per cent of the cases 
of cholesterosis. Sanders recently reported a 
10 per cent incidence of cholesterosis in 
500 cholecystectomies. 


Table i 

CHOLECYSTIC DISEASE — 499 CASES 


Condition 

! 

Number 1 Number 

Per 

Cent 

Cholecystitis without stones 

1 19 

23.8 

Cholecystitis i-i 

30 

25.1 

Cholecystitis i 

... ' 34 

28.5 

Cholecystitis 2 

• • • ; 7 

5.8 

Cholecystitis 4 

... 1 9 

7-5 

Papilloma 

... | 12 

10. 0 

Cholesterosis 

27 

22.5 

Cholecystitis with stones. . . 

380 1 

76.2 

Chronic chloecystitis 

1 227 

59-7 

Subacute cholecystitis 

... j 1 19 

3 i .3 

Acute cholecystitis 

' 

34 

9.0 


Table ii 

OPERATION IN 499 CASES OF GALL-BLADDER DISEASE 



Num- 

j Num- 

1 Mor- 

Per 


ber 

I 

1 ber 

j tality 

Cent 

Cholecystitis without 





stones 

119 


2 

1.6 

Cholecystectomy 

Cholecystectomy and 


54 

1 


appendectomy 

Cholecystectomy and \ 


56 

I 


choledochostomv . . . 


4 



Cholecystectomy and 





exploratory choledo- 
chotomy 


5 



Cholecystitis with stones 

380 


10 

2.6 

Cholecystectomy 


176 

2 

I . I 

Cholecystostomy 

Cholecystectomy and 


1 1 

3 

27.0 

appendectomy 

Cholecystectomy and 


143 

3 

2. I 

choledochostomy . . . 
Cholecystectomy and 


27 

2 

7 *4 

exploratory choledo- 
chotomy 


22 



Cholecystostomy and 





choledochotomy .... 


1 




So far as surgical procedures are con- 
cerned in the treatment of cholecystitis, 
there frequently are associated lesions not 
only in the biliary tract but chiefly in the 
appendix and stomach or duodenum. 
The appendix is often as urgent^' surgical 
as the gall bladder. However, experience 
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has shown that if more than one of the 
associated lesions, as the appendix or 
lesion of the stomach and duodenum, is 
taken care of simultaneously with the 
gall bladder and biliary tract, the risk of 
the multiple procedures rises abruptly. 
The cases of acute cholecystitis, which for 


individual problem. Personally, I prefer 
the insertion of a drain in most cases. 
Infection is certainly a factor in mortality 
following operations on the gall bladder and 
biliary tract (Table hi). 

Finally, as regards the selection of cases 
for surgical exploration, it may be stated 


Table hi 

CAUSES OF DEATH FOLLOWING OPERATIONS ON GALL BLADDER AND BILIARY TRACT 


1 

Case j 

1 

i 

Sex j 

Age 

Condition 

! 

Operation 

Days 

Post- 

operative 

1 

Clinical 

Cause 

Findings 

I 

F 

j 2 * 

Cholecystitis i-t 
without stones 

Cholecystectomy 

10 ! 

S I 

Peritonitis 

ileus 

1 

Peritonitis 

2 

F 

'1 58 

Chr. cholecystitis 
without stones 

Cholecystectomy 

Appendectomy 

1 ,o 

Peritonitis 

Peritonitis 

3 

F 

60 

1 

Acute cholecystitis 
with stones 

Cholecystectomy j 

I 

3 1 

Myocarditis 

No exam. 

4 

’ M 

1 

; 62 

i 

Acute cholecystitis 
with stones 

Cholecystectomy 

6 : 

1 

1 

Peritonitis 

Peritonitis 

5 

| M 

f 

; 61 

l 

Acute cholecystitis 
with stones 

i Cholecystostomy 

3 

Pneumonia 

Acute pancreatitis 

Fat necrosis 

6 

M 

1 33 

Acute cholecystitis 
with stones 

Cholecystostomy 

’ 3 

Pneumonia 

Hemorrhagic 

bronchopneumonia 

7 

F 

1 

| 41 

Duod. ulcer 

Choi, with stones 

1 Subacute app. 

Gastroenterostomy 

1 Cholecystectomy 
j Appendectomy 

5 

1 

| Pneumonia 

I 

i 

, Aspiration pneumonia 

1 

1 

8 

: f 

t 

5i 

| Chr. cholecystitis 
1 with stones 

Cholecystectomy 

Appendectomy 

17 

1 l 

| Pulmonary 
[ embolism 

1 Pulmonary 
; embolism 

9 

i F 

60 

j Chr. chol. stones 

1 Com. duct stones 
j Choi. duod. fist. 

Cholecystectomy 
Choledochostomy 
Close duod. fist. 

1 i s i 

1 

i i 

Duodenal 
| fistula 

Duodenal fistula fat 

1 necrosis 

1 

10 

j M 

1 36 

1 

j Chr. cholecystitis 
j with stones 

J Cholecystectomy 
| Appendectomy 

i 30 

I 

Phlebitis 

and 

! thrombosis j 

! ! 

1 Phlebitis of rt. 

Fem. & il. veins 
Gangrene rt. foot and 
leg 

Cholangitis 

1 1 

M 

5 43 

Subacute chol. with 
stones 

j Cholecystectomy 
Choledochotomy 

1 12 

i 

1 

Cholangitis j 

12 

. F 

i 56 

Subacute choi. with 
stones 

1 Diabetis 

Cholecystostomy 

} 

! 2 ? 

1 

1 

1 

| Pneumonia 
Diabetis 

j j 

| Embolic pneumonia 
j nephritis 


one reason or another must be operated 
upon during the acute stage, carry with 
them the greatest risk, particularly if 
cholecystectomy is undertaken. The ques- 
tion of cholecystectomy versus cholecystos- 
tomy in general is one no longer worthy of 
controversy, except in cases of acute 
cholecystitis and those with associated 
common duct disease and obstructive 
jaundice of long duration. The question of 
drainage following cholecystectomy is an 


that the history is of primary importance, 
that cholecystography is a most important 
adjunct to clinical findings, and that 
surgical results are best when surgerj r is 
confined to those cases in which cholecysti- 
tis can be diagnosed with a good bit of 
clinical certainty and little speculation. 
Under these circumstances, exploration will 
yield a high percentage of definite gross 
cholecystitis with stones, in which the 
surgical results are most gratifying. 



NEW INSTRUMENTS FOR LIVING SUTURES 

TO FACILITATE THE USE OF LIVING TISSUES AND TO REDUCE SUTURE TRAUMA* 

Chas. Murray Gratz, m.d. 

NEW YORK 


AS early as 1901 transplantation of 
AA living fibrous tissue for the repair 
of anatomical defects was used in 
experimental and clinical surgery. The 
early method, using patch transplants, was 
not universally satisfactory. The viability 
of the transplant depends on the forma- 
tion of fibrous connective tissue between 
the transplanted and the host tissues. The 
lymphatic supply which nourishes the 
transplant is obtained through this newly 
formed tissue. When large transplants are 
used the nourishment to their central and 
more dependent portions often proves 
inadequate. Excessive mechanical stress 
also tends to displace this connective 
tissue, more particularly if the edges are 
inaccurately or insecurely attached. 

Gallie and Le Mesurier 1 were the first to 
use living material in the form of a suture. 
The changed form of the transplant 
allowed a larger percentage of stress to be 
borne by the suture itself; it was no longer 
necessary to rely entirely on newly formed 
connective tissue. The realization of this 
advantage widened its field of usefulness. 

Living sutures being of a soft and slip- 
pery nature are difficult to handle with 
ordinary surgical instruments. Since the}' 
are short and no autogeneous material 
should be sacrificed, it is poor technique 
to use the long overlap in threading that is 
permissible with ordinary suture material. 
Gallie improved the old type surgical 
needle by sufficiently enlarging the eye to 
accommodate it to the size of living 
sutures. The tendency of the needle to 
become unthreaded was prevented by 
overtying with catgut. Threading these 
needles even with the enlarged eye is 
often a difficult and tedious process. Suture 
trauma is increased by the tendency of the 


suture to bunch in the eye of the needle and 
also by the effect of the overtying suture. 
Realizing that these factors hinder the 



Fig. 1. New needle for living sutures. 

wide use of living sutures, I endeavored 
to develop new instruments which would 
not only overcome these difficulties, but 
would be suitable for use in osseous as well 
as in fibrous tissues. 

A curved cutting edge needle of rec- 
tangular cross section was devised with 
a special eye. The details of the new needle 
are clearly illustrated in the illustration 
(Fig. 1). The needle is tapered posteriorly 
and curved on the outer posterior side. 
The eye is formed as an elongated wedge 
with the thin end toward the heel of the 
needle and is wider on the outer than the 
inner side. The posterior half of the eye is 
finished with sloping teeth while the ante- 
rior portion remains smooth. This type of 
eye permits the insertion of the living 
material edgewise at the larger anterior 
end. When tension is applied to the suture 


1 Gallic and Le Mesurier. The use of living suture in 
operative surgery. Tbc Canad. A f. A. J., 11: 504, 1921. 


* Presented at the Orthopedic Section, New York Academy of Medicine, May 15, 1931. 
From the Dept, of Orthopedic Surgery, Broad St., and Pan-American Hospital, N. Y. C. 
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it is drawn down to the thin end of the 
wedge. The sloping teeth tend to force the 
material farther and more securely into 



Fig. 2. New suture threader. 


the eye. The specially designed eye permits 
the threading of the needle with a minimum 
of wasted suture, holds the suture with a 
maximum of firmness, and thus entirety 
eliminates the necessity of overtying. 
The absence of overtying reduces suture 
trauma, which is further minimized by the 
ease with which the suture may 7 be threaded 
through the tissues. We were greatly 
pleased to find that the use of the finest 
materials and expert workmanship in 
making the new needle resulted in a much 
smaller instrument than the old type. 

In using living sutures in bone surgery it 
has previously been necessary to tie the 
suture to a smaller one of catgut or silk 
which is in turn threaded through an 
ordinary needle. The fascial suture tends 
to fray as it is drawn through the bone 
and frequently pulls away from the guide 
suture. To facilitate the passage of the 
suture through bone Henderson placed 
cannulas through and beyond the drill 
holes to cover the rough edges of the bone. 
Bodkins have also been used. Many 7 
surgeons use large drill holes and push the 
suture through with a grooved director. 
All of these methods require larger drill 
holes with resultant weakening of the bone 
and an inaccurate apposition of the suture 
to its new environment. A second type of 
needle, realty a suture threader, was 


devised to simplify and improve this 
technique. The details of the new suture 
threader are here illustrated (Fig. 2). This 
is essentially 7 the eye of the needle previous- 
ly 7 described made straight and very 7 short 
with a flexible wire leader securely attached 
to the toe end. The flexible wire may 7 be 
easily 7 pushed through the drill holes; its 
flexibility permits the surgeon to insert 
the suture even if the holes are irregular or 
imperfectly aligned. After it has passed 
through the bone, the end may be readily 
grasped with a pair of forceps and the 
suture placed in position with much less 
dissection than if a straight needle had 
been used. This suture threader may also 
be used for prepared sutures. 

Comment: 1. The new needles are 
threaded to the suture while the main body 7 
of the latter is intact and they 7 remain in 
place until the suture has been firmly 7 
anchored in position. These needles may 7 
be threaded with ease by using a specialty 
prepared mosquito clamp. The jaws are 
ground down so they 7 can go through the 
ey 7 e of the needle grasping the tapered end 
of the suture on the outer side and pulling 
it through. 

2. The special features of both these 
needles: the small size, the tapered ey r e, 
the tapered heel, and the groove on the 
posterior surface, not only 7 render overty- 
ing unnecessary 7 but in conjunction with 
the taper on the end of the suture allow the 
united portion to be approximately 7 the 
same diameter as the main portion of 
the suture. This places the entire suture 
in close contact with either the fibrous or 
osseous structures by 7 which it is sur- 
rounded. It is also possible in bone work 
to thread two sutures through one hole 
simultaneously 7 . The accurate contact be- 
tween the suture and the tunnel in the 
bone permits an adequate lymphatic 
supply 7 , thus enhancing the viability 7 of the 
suture. This is of the utmost importance, 
as a suture much smaller in diameter than 
the hole through which it is inserted has 
less likelihood of securing the adequate 
lymphatic supply 7 on which its viability 
depends. 



VASCULAR DISEASES OF THE EXTREMITIES 

V. RAYNAUD’S DISEASE* 


Amos Maverick Graves, m.d. 


NEW ORLEANS, LA. 


AUGUSTE MAURICE RAYNAUD, 
' m 1862, at the age of thirty pre- 
sented for his doctor’s degree a 
thesis entitled “Local Asphyxia and Sym- 
metrical Gangrene of the Extremities.” 

Although the disease which he so master- 
fully described had been observed by 
Schrader, in 1629, and Hertius, in 16S5, 
the following excerpt from his monograph 
shows that it had remained for him to 
establish the causative factor of this 
symmetrical mortification. 

I propose to show that there exists a variety 
of dry gangrene affecting the extremities which 
is impossible to explain upon the basis of 
vascular obliteration; a variety characterized 
especially by a remarkable tendency to sym- 
metry since it always affects similar portions of 
the body, the two upper extremities, the two 
lower extremities, or all four at the same time. 
In certain instances the nose and ears arc also 
affected. I shall seek to prove that this kind of 
gangrene has as its cause a disturbance of the 
innervation of the capillary blood vessels. 

CLINICAL PICTURE 

Clinical characteristics of a typical case 
are concisely described by Cassirer as 
follows : 

Somewhere in the peripheral portions of the 
body there occurs more or less severe pain. 
This is not confined to distinct nerve territory, 
but usually affects symmetrical parts. Attacks 
of vasomotor and trophic disturbances are part 
of the syndrome, to wit: (1) syncope, asphyxia, 
or local rubor, and (2) severe trophic disturb- 
ances, usually in the form of gangrene of the 
parts first affected with symptoms. The course 
is an intermittent one, for there may be com- 
pletely free intervals; but in some instances, 
evidences of disturbed vasomotility may per- 
sist. The disease may consume itself in one 
attack or several attacks may occur in succes- 
sion. Objectively, sensory disturbances are 


usually absent, as well as paralysis, although 
other evidences of disturbed vasomotor inner- 
vation, aphasia, hemoglobinuria, and arthro- 
pathies may occur. 

ETIOLOGY 

A wide difference of opinion is found 
to exist among medical authors as to the 
predisposing and direct causes of Ray- 
naud’s disease. However, it is agreed that 
the symptomatology is dependent upon a 
vasomotor disturbance. Raynaud, Monro, 
Barker, Osier, Buerger, Barlow, and others 
have suggested a hereditary factor, but 
more recent studies seem to prove that 
Buchanan and Monahan are correct in 
definitely ruling out any inherited predis- 
position. The latter found a neurotic 
temperament to exist in only half the cases 
reviewed. Syphilis, malaria, typhoid fever, 
typhus fever, influenza, and other condi- 
tions which give rise to a toxemia have 
been thought to be etiologic factors, but 
now the} r are merely regarded as having 
occurred in association with the disease. 
Sexual excess and excitation were suggested 
as causes by Raynaud, but these, no doubt, 
should be listed as contributory factors, 
along with exposure, trauma, psychic 
exertion, sudden fright, and acute infec- 
tions. That exposure to cold precipitates 
an attack can be demonstrated in the 
majority of cases. Monahan believes that 
in view of the sterility of the discharge 
from diseased tissues one must look for the 
fundamental cause in some constitutional 
abnormality or subnormaiity, which might 
produce a chemicophysiologic toxin. 

INCIDENCE 

Age. According to Raynaud, most of 
the cases occur between the ages of eighteen 
to thirty years. Monro gives the average 


* Presented before the Surgical Faculty of Tulanc University, New Orleans, March 17, 1030. 

Previous articles on Vascular Diseases of the Extremities appeared as follows: I. Arteriosclerotic disease, vol. 
12, p. 32; II. Erythromclnlgia, vol. 12, p. 40; III. Thermic Gangrene, vol. 12, p. 324; IV, Thromboangiitis 
obliterans, vol. 12, p. 4S0. 
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age of onset as 28.9 years, and Morgan 
in his 93 cases found it to be 26.6 years. 
Cassirer collected 168 cases and found that 
there were 55 in which the disease occurred 
in the first and second decades of life as 
compared with 40 in the third decade. 
Subsequently, in studying 109 cases, he 
found the greatest age incidence from 
twenty-one to forty-years of age. Of 67 
cases studied by Buchanan at the Mayo 
Clinic, 36 were in patients from twenty-one 
to forty years of age. That the disease may 
frequentR occur in children is evidenced 
by the fact that Cassirer collected 22 cases 
occurring in patients less than five years of 
age. In the more recent literature there are 
numerous reports of its occurrence in 
infants and in the newly born. Not infre- 
quently the disease is reported to have 
been observed in individuals of advanced 
years; but that these are cases of true 
Raynaud’s disease is to be doubted except 
in those few in which the symptom-complex 
was characteristic. E. P. Henry reported 
a case in which the phenomena occurred 
in the ears, nose, and extremities in a 
woman seventy-seven years old. 

Sex. Women are more frequently af- 
fected. Raynaud found that 80 per cent 
of his cases were in women; 6.2 per cent of 
Monro’s cases were females, and this sex 
predominated in 62.9 per cent of Cassirer’s 
series and in 59.8 per cent of Buchanan’s 
series. Adson and Brown believe that 
with improvement in diagnosis the inci- 
dence of true Raynaud’s disease in the male 
will drop to less than 5 per cent of cases. 

The racial and geographical distribution 
has been shown to be fairly widespread. 
Three cases have been reported in the 
negro by Lee. 

That Raynaud’s disease is rare has been 
shown. Monro reports that it occurs about 
once to every 3000 other affections and 
Buchanan found that it comprised less 
than 0.02 per cent of registrations at the 
Mayo Clinic. At the Johns Hopkins Hospi- 
tal there were 19 cases in 23,000 admissions. 

Buchanan states that he could not 
demonstrate that physical or nervous 


strain incident to any one type of occu- 
pation or social stratum was a cause of the 
condition. 

MODES OF ONSET AND DURATION 

Sixty out of Buchanan’s 67 patients 
described a sudden onset with portions 
of the body turning white, blue or black. 
Five described a gradual onset consisting of 
tingling, numbness, clumsiness', or inde- 
scribable discomfort occurring at irregular 
intervals, followed at a later date by the 
color phenomena. 

Raynaud described the onset of the 
disease as sudden and the duration as 
short. Other early observers gave the same 
conception; but with a more widespread 
knowledge of its symptomatology and 
better methods of diagnosis the chronic 
and insidious forms of the disease have 
been recognized and not infrequently 
reported. 

Monahan reports a case in which 
prodromal symptoms lasted for nine months 
before the acute stage occurred to persist 
for four years before amputation was 
resorted to. 

Many of the mild cases require exposure 
to cold to produce the characteristic 
symptoms. These may clear up and remain 
symptom-free, especial!}" if winters are 
spent in tropical zones. However, most 
cases remain remittently active, although 
some may never advance to the moderate 
or severe forms. 

Buchanan reported that 30 of his cases 
had had symptoms for more than five 
years and of these 7 had been affected for 
from fifteen to thirty years and 1 for forty- 
three years. Thus, it is evident that the 
duration is not always short. 

That the disease may spontaneously 
subside cannot be doubted. Proof of this 
cannot readily be obtained, as recovered 
cases are usually lost before a conclusive 
period of observation is ended. Certainly 
many mild cases remain undiagnosed or 
unobserved simply because they subside 
or do not progress to the extent that the 
classical picture is evident. 
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Even cases of moderate severity may 
progress slowly and subside after several 
attacks which have produced small areas of 
gangrene. 

Osier states that the severe cases are 
exceptional, although every large hospital 
is likely to have one that returns at 
intervals for amputations until the victim 
finally drifts into an almshouse. 

SYMPTOMATOLOGY 

Three characteristic phenomena of the 
disease are generally described. These are: 
(a) local syncope; (b) local asphyxia; (c) 
local or symmetrical trophic lesions or 
gangrene. 

The term “local syncope” was used by 
Raynaud to signify the blanching of a 
part. It is manifested in the fingers, toes, 
cheeks, ears or nose and less frequently 
in other parts by a sudden death-like, 
demarcated pallor and a decrease in surface 
temperature of from 1 5 to 20°. This condi- 
tion lasts from a few minutes to a few hours 
and may rarely result in gangrene. It usu- 
ally recurs with or without periodicity and 
is likely to be precipitated by exposure to 
cold. Associated with it is a feeling of 
numbness, tingling or coldness. The attack 
may be terminated by a painful reaction. 
In only 3 of Monro’s 176 cases local 
syncope existed alone, and Buchanan noted 
it alone in 1 5 per cent of his cases. It oc- 
curred either concomitantly or associated 
with local asphyxia in 10 per cent of 
Monro’s and in 42 per cent of Buchanan’s 
cases. 

Boyer originated the term “local 
asphyxia,” but it was Raynaud who 
applied it to that phenomena of the 
disease which usually follows, but may 
rarely precede syncope. As the term 
implies, there is a local anoxemia which 
causes the skin to appear bluish white, 
dusky blue, slate color, dark blue, violet 
gray or purple, or there may be redness 
with mottling of degrees of blueness. 
Surface temperature is decreased less than 
it is in syncope, and there is often a 
temporary swelling of the part or a cold 


sweat may appear. If this phenomenon 
persists, the skin becomes black and 
mortified, or there may result desquama- 
tion of the epidermis. Occasionally an 
incomplete asphyxia may persist for 3'ears 
to produce a false edema as a result of 
undernutrition to the part. Local asphyxia 
is more prone to recurrences and is usually 
accompanied by more severe pain than is 
syncope. This phenomenon occurred alone 
in 16 per cent of Monro’s cases and in 
6 per cent of Buchanan’s. When it occurs 
simultaneously with syncope, there is a 
play of colors with many shadings from 
cadaveric white to several tints of blue or 
bluish red, or the phalanges may be white 
while proximally there is a change to a 
bluish tint. Pressure over an affected part 
displaces the color which characteristically 
does not reappear for some time. 

Following either syncope or asphyxia 
there may follow a period of hyperemia 
in which redness is marked and is accom- 
panied by increased pulsations, increased 
warmth of the part, increased moisture, 
and a tingling sensation approaching that 
of pain. 

With recurrence and persistence of the 
phenomena discussed gangrene of the 
peripheral parts eventually results. A 
bleb may form at the tip of the fingers and 
discharge a blackish or serosanguineous 
content. The resulting ulcer usually heals 
by cicatrization. Not infrequently a finger 
tip may merely become thickened and 
indurated and later desquamate. More 
commonly there occur sharply demarcated 
blackened, symmetrical areas which remain 
dry for variable periods of time before 
sloughing. These areas may be massive, 
causing the loss of a leg or forearm or 
even a whole extremity. Healing by 
granulation with the formation of a taper- 
ing cicatrix is characteristic. Although the 
gangrene is usually of the dry variety, it 
may at times be moist. 

Pain in this disease is an important 
symptom as it almost constantly occurs 
though it may be absent in one attack and 
present in another. It may precede an 
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attack; but usually it coincides with 
asphyxia or syncope as a painful numbness 
followed by a sensation of burning and 
tingling. It is exaggerated by pressure or 
the occurrence of gangrene and may occa- 
sionally radiate to unaffected extremities. 

Heat and cold sensations are not changed, 
but rarely is there analgesia or diminution 
in tactile sensation. In all phenomena the 
skin is likely to be covered with a clammy 
moisture. 

Motor disturbances are not observed 
unless muscular atrophy occurs. 

Bone changes were first observed by 
Cassirer. Characteristically, one or more or 
all the terminal phalanges may become 
atrophic or disappear without the forma- 
tion of a sinus. Long bones may also be- 
come involved as manifested by a thinning 
of the cortex and an increase in the size of 
the marrow cavity in an occasional case. 

Pulsations in the dorsalis pedis, posterior 
tibiai, and radial arteries are commonly 
thought to be absent during the stage of 
syncope. This is incorrect as pulsations, 
though at times diminished, may be 
elicited in all stages of the disease. 

Blood pressure determinations, pulse 
rates, and blood pictures were found to be 
within normal limits in ail cases at the 
Mavo Clinic. Hemoglobinuria was not 
observed in any case, though it has been 
reported by many authors. 

AREAS INVOLVED 

Of the cases reported by Buchanan 
the lesions were bilateral and symmetrical 
in 56.“ per cent and asymmetrical in 43.3 
per cent. Buerger states that symmetry 
is occasionally lacking and reports of 
isolated cases in the literature substantiate 
this. Not infrequently the nose, lips, and 
sternal regions are affected and verv 
rarely multiple gangrenous areas occur 
anywhere on the trunk. 

Monro found the upper extremities were 
affected in 43 per cent of cases, the lower 
extremities in z.\ per cent, and both in 
22 per cent. Buchanan found the lower 
extremities more frequently affected, but 


he reports quite a diverse distribution in 
some cases. Nineteen patients had lesions 
all over the body, one on the side of the 
tongue, one in the pharynx, one on the 
left side of the face and one in which both 
forearms and lips sloughed and healed by 
cicatrices. 

That this disease has an even more 
widespread anatomical distribution is be- 
lieved by many. Raynaud himself noticed 
that there were coincident alterations in 
the retinal vessels with impairment of 
vision in 2 of his cases when the character- 
istic phenomena occurred in the extremi- 
ties. Many cases with like symptoms have 
been reported, the most recent being those 
of Shinkle and Appelbaum. Weiss reported 
a remarkable case in which the left cervical 
sympathetic nerve was involved causing 
the left chest suddenly to become warm and 
red, the left eyeball to retract, hyperhidro- 
sis, and contraction of the pupil. A recession 
of all manifestations except for slight 
retraction of the eyeball was complete 
within a week, but recurrences occurred 
until finally a condition similar to a partial 
atrophy of the soft parts of the left side 
of the face remained. 

Hemoglobinuria in association with Ray- 
naud’s disease was not observed by Ray- 
naud. Hutchinson in 1871 recorded the 
first case in which this symptom occurred 
and subsequently similar cases were re- 
corded by Druitt, Wilks, Southey, Barlow, 
Dickinson, Abercrombie, Monro, Spencer, 
and many others. 

Scleroderma and sclerodactylia not in- 
frequently occur in association with the 
typical phenomena of Raynaud’s disease 
and have been thought by some to be 
merely a complication of Raynaud’s disease. 
Certainly at times when either is present, 
it is impossible to rule out Raynaud s 
disease. 

Raynaud referred to fibrous ankylosis 
of the terminal phalangeal articulations 
and to thickening along the processes of the 
palmar fascia and showed how remarkably 
such thickening may subside following 
recovery from prolonged local asphyxia. 
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Southey reported a case in which there was 
an effusion in both knee joints. 

Osier states that in a large number of 
mental disorders attacks of Raynaud’s 
disease have been observed. Alania, 
epilepsy, amentia, melancholia, circular 
insanity, and progressive paralysis of the 
insane have been reported to occur in 
association with the disease. 

Not a few cases exhibiting the character- 
istic phenomena have developed transient 
monoplegias, hemiplegias, aphasias, and 
even paraplegias. It seems reasonable to 
regard these attacks as due to vascular 
changes in the brain of the same character 
as those which occur in the peripheral 
vessels. 

PATHOLOGY 

The most frequent lesion observed in 
Raynaud’s disease is the gangrene which is 
usually of the dry variety. It is sharply 
demarcated and remains so until the slough 
comes away. Infection rarely occurs and 
healing readily takes place by granulation. 
When a peripheral part is involved, there 
results a characteristic tapering cicatrix. 

Bleb formations with resulting ulcera- 
tions may be observed or there may occur 
dry dystrophic processes in which a dark 
scab forms and subsequently becomes 
detached in a scale-like manner. 

That the characteristic lesions are due 
either to constriction of the capillaries 
or to dilatation and stasis in them has 
long been assumed, but it was not until 
1925 that Brown and others made observa- 
tions with the capillary microscope which 
satisfied all doubts concerning the type of 
lesions. 

Brown concluded from a study of 8 
cases under various conditions and in 
different stages of the disease that in local 
syncope there is a constriction of all three 
vascular elements in the skin and that in 
local asphyxia there is a refilling of dilating 
capillary loops from segments of arterial 
or venous blood or both. In this latter 
stage there is apparently a loss of coordina- 
tion between the capillaries and arterioles. 


The arteries still remain contracted, ex- 
cept for an intermittent relaxation which 
allows small segments of arterial blood to 
enter the dilated capillary loops. The 
venules apparently undergo similar reac- 
tions since a reflux of blood takes place 
into the capillaries Dilatation of the 
capillaries precedes the cyanosis, and it is 
this change in caliber together with a loss 
of tone which causes stasis and a resulting 
increase in carbon dioxide content of the 
blood. 

PROGNOSIS 

Prognosis as to life of an affected part 
has been poor in the past and amputations 
have been frequently performed in order 
to alleviate pain. It seems reasonable to 
assume that for the most part only the more 
advanced or severe cases were observed, 
and consequently the older writers have 
given a gloomy outlook for patients 
affected with Raynaud’s disease. With an 
increasing number of early cases being 
recognized and observed for years and with 
the advent of more satisfactory therapy, 
we are finding that an affected part may 
remain useful for manv years in not a few 
cases. 

DIAGNOSIS 

The diagnosis of Raynaud’s disease is 
made on the finding of a combination of the 
characteristic phenomena. The mere ob- 
servance of ischmeic fingers hardly war- 
rants a diagnosis; but the absence of 
single symptoms in a case which has been 
adequately studied and observed for a 
sufficiently long period should only rarely 
render the diagnosis uncertain. 

Differentiation of Raynaud’s disease 
from other vasomotor and trophic neuroses 
is occasionally difficult and may be impossi- 
ble without prolonged observation. 

Certain cases of scleroderma, especially 
those exhibiting sclerodactylia, manifest 
vasomotor symptoms and are believed 
by some to be caused by lesions of the 
sympathetic nervous system. Numerous 
cases are on record in which Raynaud’s 
phenomena occurred coincidentally with. 
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preceded, or followed the development 
of the indurative and atrophic stages of 
scleroderma and sclerodactylia. Since in 
Raynaud’s disease there may not infre- 
quently develop induration and thickening 
of the skin and subcutaneous tissues, a 
differentiation from scleroderma may be 
impossible until the skin lesion spreads 
to other areas in which manifestations of a 
vasomotor disturbance are not evident. 
The absence of pain and paresthesia is 
of value in eliminating Raynaud’s disease; 
but when pain and paresthesia are present, 
one should consider that the two diseases 
coexist until further observation proves 
otherwise. 

Erythromelalgia should offer no diffi- 
culty in differential diagnosis. The attacks 
are precipitated by heat or dependency 
of the affected part. The redness, increased 
temperature, and pain disappear on eleva- 
tion of the part and are alleviated by the 
application of cold, whereas in Raynaud’s 
disease the attacks are likely to be initiated 
by exposure to cold, are not infrequently 
relieved by application of heat, and eleva- 
tion of the part does not result in a lessen- 
ing of the asphyxia. 

The acroparesthesia of Schultze or Noth- 
nagel resembles Raynaud’s disease in that 
suddenly or gradually the fingers or even 
the hands and arms become cold, numb, 
white, and painful. Disturbances of tactile 
sense and a diminished sensibility for 
needle pricks, touch, temperature, and 
electrical irritants exist. Both hands are 
affected, though usually unequally. The 
differentiation from an early stage of 
Raynaud’s disease is impossible unless 
Raynaud’s second phenomenon of asphyxia 
occurs. 

Acroasphyxia chronica manifests itself 
as a slowly developing cyanosis of the 
peripheral parts without paroxysms or 
attacks associated with sensory or trophic 
disturbances. In certain cases a hyper- 
trophy of the soft parts develops, which 
resembles acromegaly. Although this con- 
dition differs from Raynaud’s disease in its 
progressive course, absence of paroxysmal 


attacks and development of hypertrophied 
peripheral parts, there are cases which 
seem to be clinical transitions to Ray- 
naud’s complex. Even in these, however, 
syncope does not occur and pain is 
insignificant. 

The differentiation of Raynaud’s disease 
from obliterative vascular disease is usually 
easy. In arteriosclerosis of the extremities 
the calcified vessels are palpable as cords 
and are found not to pulsate, whereas in 
Raynaud’s disease pulsations are obtaina- 
ble at all times. The paroxysmal nature of 
the attacks, the youthfulness of the patient, 
the absence of pain of intermittent claudica- 
tion, and the more frequent involvement 
of the upper extremities are important 
differential points for Raynaud’s disease. 

Thromboangiitis obliterans with vaso- 
motor symptoms is at times difficult to 
differentiate, especially since Buerger 
warned that in Raynaud’s disease ischemia 
and rubor may be elicited. These, however, 
may be observed only during the paroxysms 
in Raynaud’s disease, whereas they may be 
elicited at will in thromboangiitis obliter- 
ans. If this point is borne in mind, no 
difficulty should be encountered in arriving 
at a diagnosis. In certain cases of Buerger’s 
disease the inexperienced may be misled 
by finding that the dorsalis pedis pulsation 
is still present. In these the thrombosis 
has not extended beyond the digits, and 
the rubor and ischemia are found to be 
more or less limited to the area of vascular 
obliteration. If other characteristic symp- 
toms of thromboangiitis obliterans, such as 
pain of claudication, trophic lesions, and 
migrating phlebitis are not present, one 
may have to depend on the sex of the pa- 
tient and the localization of the disease for 
differentiation. 

TREATMENT 

Therapy in Raynaud’s disease aims only 
at a symptomatic cure. Mild cases which 
are more common probably do best with- 
out any treatment other than the institu- 
tion of prophylactic measures. The wearing 
of warm loose gloves, soft woolen stockings, 
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and adequate clothing usually suffice to 
minimize the frequency of attacks. Re- 
moval to warm, even climates has proved 
beneficial in not a few cases. Attacks may 
be aborted or shortened by the applica- 
tion of heat. If these cases do not progress 
in two years, they probably never will; 
but should they become more severe, more 
energetic measures are indicated. 

Repeated galvanic hand and foot baths 
of ten minutes’ duration have seemed to 
help some few; but results equally as 
satisfactory may be expected from the 
production of hyperemia by Bier’s method 
or by the use of an elaborate apparatus 
designed to produce a negative pressure 
about the affected part. Cushing ad- 
vocated the application of a semi-elastic 
bandage just tight enough to constrict 
the venous return from the part. This may 
prove beneficial, but pain is intensified. 

Amyl nitrite and nitroglycerin have 
quite naturally been given a trial by many, 
but there are no reports of either’s ever 
having been of constant benefit. 

Various endocrine gland extracts have 
been vaunted as of exceptional value, but 
like all other conservative measures they 
have fallen into disuse in uncomplicated 
Raynaud’s disease. 

Recently Brown and Adson have re- 
ported distinct benefit in some few cases 
from the production of a febrile reaction 
by the injection of non-specific proteins. 
A vasomotor paresis is thought to result 
from fever. 

Certainly conservative treatment as 
outlined has only occasionally proved 
satisfactory. Those cases not destined to 
remain mild have progressed in spite of 
treatment and, because of this, more radi- 
cal measures were sought, and these 
are now fast becoming standardized. 

Small areas of gangrene should be 
allowed to demarcate and slough, as 
healing by cicatrix may be expected. Large 
gangrenous areas are best amputated 
to save time and free the patient of pain. 

With the development of surgical pro- 
cedures designed to interrupt innervation 


of the affected vessels, it became customary 
to refer to the surgeon all cases which 
showed trophic changes or gangrene. The 
results in these were at first inconstant, 
but encouraging enough to warrant further 
investigation. Various modifications were 
instituted clinically and experimentally, 
and out of fifteen or more years of untiring 
effort have come certain standardized 
surgical procedures on the sympathetic 
nervous system which promise such an 
excellent symptomatic cure that all but the 
mild unprogressive cases should be given 
the benefit of this newly developed therapy. 

The evolution of surgery of the sym- 
pathetic system is an interesting chapter, 
too lengthy for a detailed review in this 
paper. In 1913 Leriche performed his 
first periarterial sympathectomy believing 
that he was dividing the motor nerves of 
the vessels. The result was gratifying and 
in subsequent procedures on well selected 
cases the symptomatic relief warranted his 
removing the adventitia from vessels 
in over 300 cases manifesting symptoms of 
various vasomotor disturbances. Other 
workers, because of faulty technique and 
improper selection of cases, did not obtain 
comparable results and the procedure 
became the subject of criticism. Leriche 
observed that his procedure produced 
bilateral vasodilatation and eventually con- 
cluded that he was not interrupting 
vasomotor fibers, but that he was altering 
vasomotor activity by dividing pressor or 
centripetal fibers. He reasoned that division 
of these fibers around one vessel stimulates 
“long distance” reflexes which result in a 
transitory modification of blood pressure 
and blood flow in all four extremities and 
that local hyperemia is of a more persistent 
nature because pressor influences are freed 
from distal intramural centers, which 
probably exist even though they have not 
been demonstrated anatomically. Regard- 
less of how a periarterial sympathectomy 
produces its characteristic effects, it is 
probably worthy of trial in those who are 
poor risks for a ganglionectomy, because 
it is easy to execute and because there is 
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clinical evidence to indicate that a symp- 
tomatic cure may occasionally be expected. 
The hyperemia obtained by this procedure 
may last for only one or two weeks, but 
the symptomatic relief not infrequentlj’- 
persists. Leriche in 1928 stated that peri- 
arterial sympathectomy produces less 
marked and less persistent local hyperemia 
than does sympathectomy upon the trunk. 
This latter procedure apparently has not 
produced the unfavorable complications 
that were predicted for it, and therefore its 
use in even moderately severe cases is 
justified. 

Adson and Brown, quick to recognize the 
incompleteness of effects from the Leriche 
operation, sought more satisfactory results 
from operations on the sympathetic trunk. 
In 1924, Royle, after sympathetic ramisec- 
tomy for spastic paralysis, observed a capil- 
lary dilatation of the leg on the operated 
side. Soon after this, Adson and Brown 
began using a modification of this proce- 
dure for Rajmaud’s disease and found that 
pain was relieved, abnormal color reactions 
disappeared, the feet and legs presented a 
pinkish color, were drier and sustained 
an average increase in temperature of 
I2°c. They believe that the distribution 
of the gray rami from the lumbar ganglia is 
not constant, and, therefore, instead of 
doing a simple ramisectomy as urged by 
Leriche, they resect the second, third, and 
fourth lumbar ganglia with the intervening 
trunk bilaterally, thus making sure that 
interruption of all efferent impulses below 
the second lumbar ganglion is complete. 
Patients so operated upon have remained 
symptomatically cured for as long as five 
years and promise to remain so per- 
manently. Davis and Kanavel performed a 
similar ganglionectomy on one side in a 
case of erythromelalgia and obtained 
definite improvement. Thus, for the lower 
extremities one has a procedure which 
gives complete and satisfactory results. 

But Raynaud’s disease more frequently 
attacks the upper extremities and cervical 
sympathectomies as done by Adson and 
Brown, Fulton, Diez, Royle, and Davis and 
Kanavel have given only incomplete re- 


sults. These workers excised the stellate 
ganglion in all cases and in some all of 
the cervical ganglia were removed. Davis 
and Kanavel, after observing their result, 
concluded that removal of the stellate 
ganglion alone would suffice. Recognizing 
that results obtained in the upper extremi- 
ties were not as satisfactory as those 
observed in the lower extremities, Adson 
and Brown concluded that all efferent 
vasoconstrictor impulses to the vessels 
of the upper extremity were not being 
interrupted. This was verified in 1927 by 
Kuntz, who showed that the second 
thoracic ganglion contributes gray fibers to 
the first thoracic spinal nerve, as well as to 
the second thoracic spinal nerve, and this, 
in turn, often contributes to the lower 
trunk of the brachial plexus. Subsequently, 
Adson and Brown through a posterior 
approach succeeded in excising the second 
thoracic ganglion along with the stellate 
ganglion and the intervening trunk on the 
right side of a patient with Raynaud’s 
disease. Following this the right hand be- 
came warm and dryness of the skin was 
noted over the entire right arm, axilla, 
right side of the face, and the right anterior 
surface of the chest down to the sixth 
interspace and posteriorly down to the 
fifth dorsal vertebra. An incomplete Horn- 
er’s syndrome was present, but it later 
almost entirely disappeared. At a later 
date the left side was operated upon with 
similar success, except that the Horner s 
syndrome on this side remained. Subse- 
quently other patients subjected to the 
same procedure were similarly benefited. 

Adson now advocates resection of the 
last cervical together with the first and 
second dorsal ganglia. This change was 
instituted, because the other procedure 
did not completely interrupt sympathetic 
fibers as evidenced by the incompleteness 
of the Horner’s syndrome obtained. 

It seems reasonable to expect multiple 
symptomatic cures in patients manifesting 
Raynaud’s phenomena in all four extremi- 
ties if these complete procedures are 
properly executed. 

[For References see p. 128.] 



PARTIAL RESECTION FOR UNILATERAL 
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I N a recent article published in the 
Journal of the American Medical Asso- 
ciation upon conservative surgery on 
the kidney, Waltman Walters drew atten- 
tion to the fact that 3 patients having 
heminephrectomy for reduplication of the 
ureters were successfully operated upon by 
William Mayo and reported by Braasch 
in 1912. Young and Davis in 1917 have 
been quoted as saying that these 3 cases 
were probably the first successful ones in 
the United States. At that time the}' were 
able to find in the literature only 26 cases 
in which heminephrectomy had been done 
for duplication of the renal pelvis, and 
added 1 of their own bringing the total to 
2 7 - 

However, resections for various reasons 
were done much earlier than this. To 
Pawlik is given credit for first attempting 
partial nephrectomy in double kidneys in 
1896; yet Czerny as early as 1887 reported a 
case of resection for tumor of the lower pole. 
Tuffer in 1891 operated upon a patient for a 
localized cyst, and Keetly resected part of a 
traumatized kidney. 

At the close of the 19th century con- 
servatism was quite popular but short- 
lived. For, Krister in reviewing the litera- 
ture of the earlier days, found 30 cases of 
partial resection, out of which 18 patients 
improved, 7 did not, and 5 died. Apparently 
the results following partial resection did 
not find favor with the surgeons of that 
day, as very little further is to be found in 
the literature concerning the subject. 

The mortality in these early cases was 
16 per cent, but as Judd pointed out this 
was comparatively low in the early period 
of renal surgery, considering that nephrec- 
tomies were being then performed with a 
mortality of from 25 per cent to 35 per cent. 


With the introduction of the 20th cen- 
tury conservatism was again overshadowed 
by radical nephrectomies, but only again to 
be replaced in the last ten years of this 
century by what may be summed up in the 
words of Hinman, who says, “Conservation 
of renal tissue is the objective of modern 
renal surgery. ” 

Judd in 1925 reported a series of 8 
operations performed for various reasons, 
2 of which were for reduplication of the 
pelvis. This was followed by a report in 
the same year by William Honan for cal- 
culous pyonephrosis. From then on we 
find the literature much richer in this type 
of work with case reports by such men as 
Young, Quinby, Eisendrath and Phifer, 
Papin, Beer, Hymen, Keyes Furniss, Von 
Lichtenberg, McCarthy, Lazarus, Bugbee, 
Hunt, Walters, Rathbun, Lower and Bel- 
cher, De V ries, and Campbell who reported 
a series of 5 cases before theGenito-Urinary 
Section in the New York Academy of 
Medicine two years ago. 

However, in spite of all this work, only 
222 cases of partial nephrectomies per- 
formed for all causes, including cysts, 
localized tumors, trauma, tuberculosis, 
horseshoe kidneys, ecchinococcus cysts, 
reduplications and associated calculous 
pyonephrosis, have been reported up to 
1928. 

The case we present is of that of a young 
man forty-two years of age, first seen by me 
last July in a severe attack of pain in the left 
kidney region, associated with scanty urination 
and simulated to all extent and purposes a 
typical renal colic. A urinalysis at the time 
showed only an occasional red blood cell and 
pus cell. With the exception of a t3 r pical 
Murphy sign over the left lumbar region, a 
physical examination as well as a plain x-ray 


* From The Urological Service, Flower Hospital, N. Y. C. Read before the Section of Genito-Urinary Surgery, 
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of the genitourinary tract was normal. His 
previous history is one of interest and dates 
back seven years, when he first experienced a 
severe excruciating pain in the left kidney 
region, localized through this area but per- 
sistent in nature and increasing in severity. 
He was then removed to Bellevue Hospital 
where he remained for three weeks feeling 
much improved upon being discharged. Since 
then these attacks have been growing more 
frequent, so that he would lose a great amount 
of time from his work and was thought to be 
a malingerer. 

Cystoscopic examination at this time did not 
reveal any pathology, and had it not been for a 
pyeloureterogram a diagnosis of this condition 
could readily have been overlooked. The split 
urines from the right and left kidneys were 
quite negative with the exception of a few red 
blood cells and pus cells from the left side. 
Both kidneys functioned well and the return 
of the intravenous indigo dye was five minutes 
from both kidneys and in very good concentra- 
tion. Cultures and smears were negative for 
organisms. The urea content was normal from 
both sides. 

Pyeloureterogram showed a definite redupli- 
cation of the pelves and ureters, which met 
just above the bladder and entered this organ 
as one ureter. It seemed as if the ureter from 
the upper segment was crossing the lower ureter 
at its pelvouretero junction, and in this manner 
causing temporary attacks of hydronephrosis. 

Considering all the facts of this case, the 
predominant factors for surgical intervention 
were first pain, excruciating in character, more 
severe with each attack, seven years in dura- 
tion, which now had become quite frequent. 
Second, beginning hydronephrosis of the lower 
segment, and third, the economic factor in 
loss of time, for work was now becoming almost 
impossible. 

Reduplication per se has been estimated 
to have an incidence from post-mortem 
examinations anywhere from 3 to 4 per 
cent, and most cases are of themselves 
only of academic interest, found during the 
routine urological examination and now 
more than ever with the advent of intra- 
venous urography. 

Mertz had found pathological changes 
occurring in about 28 per cent of 300 
autopsies of patients who have died from 


other causes. Braaseh and Scholl in their 
study of 144 cases found 54 or 37M per 
cent with pathological changes, and for this 
reason, although no true pathology could 
be found at the time of examination, yet 
they thought these anomalies gave greater 
cause for pathological changes than in the 
normal kidney. For this reason, and for 
symptoms mentioned before, partial resec- 
tion of the kidney had been thought of, 
but since the degree of function or integrity 
of each segment was not known, an intra- 
venous injection of uroselectan was done. 
This showed a normal return of the dye 
from both segments as well as from the 
opposite kidney in the first .v-ray taken 
twenty minutes after injection. 

In spite of all possible data, Bugbee and 
Eisendrath pointed out that it may be 
necessary for the surgeon to make his 
decision at the table as to whether a 
conservative operation or a nephrectomy 
should be done, which, as they pointed out, 
depended upon the blood supply to the 
various segments, the degree of function of 
each segment and the extent of perirenal 
and pelvic adhesions. 

Eisendrath pointed out that those cases 
where the pelvis is complete!}" divided the 
parts usually have a separate blood supply, 
the arteries usually arising from the aorta, 
and the veins extending to the vena cava. 
However, the diseased segment which is 
usually the upper may receive only a small 
branch from the aorta, or from the main 
renal artery", the main branch of which 
enters the larger segment and furnishes 
sufficient blood to permit resection. He 
showed that the blood supply in 35 cases 
of double kidney", 1 5 of these had one artery 
supplying both segments, and in 15 there 
was an artery for each segment, and in 5 
three arteries supplied both segments. 

In spite of all this explanation, the patient 
refused operation and left the hospital tempo- 
rarily feeling well, only to return in a short time 
begging for any measure that would give him 
permanent relief. Blood examination, blood 
counts, blood pressure, Wassermann test, 
were all found to be normal. A two-hour 
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phenolsulphonethalein examination showed a 
return of 25 in the first hour, in the second hour, 
12, and combined showed 37. 



Fu.. 5. Postoperative cvstoscopv showing reduplicated 
ureter and single pelvis. 

Operation: Operation was performed on 
August 16, 1930. Incision was made from the 
left costovertebral angle dow n wards and almost 
parallel with the iliac crest just a little above 
the anterior superior spine. The muscles 
divided and the renal mass was exposed. The 
kidney was placed high up under the arch of 
the diaphragm blit with manipulation was 
brought into the field. T he furrow which would 
indicate the piont of separation of the two renal 
pekes was absent. Examination of the pelvis 
showed it to have two distinct ureters; the 
upper seemed to be under great tension crossing 
the lower ureter at the pelvouretcro junction, 
and acted probably like an aberrant vessel, 
where a great amount of pelvic inflammation 
ami uimiu'iu' tissue adhesions were found. 
I he individual parts, including the blood 
w<re not as easik demonstrated ns 
one would i K ! i c % c Irons the drawing. However, 
two di-timt b'ood supplies were found, which 
..ppTtntk win indiiHndent and had tfieir 


to the vena cava. This fortunately made it 
easier to control hemorrhage in doing a resec- 
tion of the upper pole. 

Before an attempt to ligate the vessels 
supplying this segment, as well as to ligate the 
ureter, a decapsulation of the upper pole was 
performed. We did this because it has been 
found in a recent experimental study by 
Herbst and Polkey on dogs that partially 
nephreetomized kidneys where a decapsulation 
of that portion of the kidney was first done, and 
later on employed in closing over, gave much 
better results than where the v-shaped incision 
was done without stripping the capsule. 

The vessels supplying the upper segment 
were then tied, as well as the ureter, as demon- 
strated in the accompanying drawing, and a 
blanching of the upper pole of the kidney could 
easily be visualized. This was recently demon- 
strated by Von Lichtenberg in Dr. McCarthy’s 
clinic. The wedge of the upper segment was 
then easily removed, care being taken not to 
enter the pelvis of the lower segment. The 
control of hemorrhage by mattress sutures 
which we employed in tying them over small 
pieces of fat taken from the neighborhood has 
recently been subjected to criticism by Herbst 
and Polkey, who claim that of all the methods 
employed the simple through and through 
suture as advised by Tulfier after the stripped 
capsule had been replaced gave the necessary 
requirements as to control of hemorrhage, ns 
well as not producing a destructive atrophy 
to the renal parenchyma and therefore a 
corresponding reduction in the functional 
qualities of the remaining kidney tissue. How- 
ever, the capsule was then brought together by 
continuous suture. 

The kidney was then dropped back into the 
wound, two rubber drains inserted, and the 
wound closed in the usual fashion. But not 
until we came to a check-up did we realize 
that a simple step which could have easily 
been done and will not I hope cause the patient 
to suffer another operation, was the lack of 
removing the cut ureter as far down ns the 
incision would permit, for it has been pointed 
out that infection of this blind duct may cause 
as much trouble as the original condition. 
However, to date no such complication has 
taken place. 

The patient made an uneventful recovery, 
and was discharged from the hospital three 
weeks after admission with a slight sinus at 
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the point of drainage, which has since closed. 
It is now four months since his operative inter- 
ference, and for the first time in the past seven 
years he has been free of any discomforting pain 
in the kidney area. He has since put on about 
1 5 lb. in weight and returned to work. 

A recent check-up to demonstrate the 
viability of the remaining segment showed 
a urea content of this kidney now to be 
1.4 per cent ns contrasted with i.S per cent 
prior to operation. The opposite normal 
kidnev has increased its urea content in the 


same proportion ns the operative kidney 
has lost. This would fit in with Hinman’s 
work on counterbalance, but we doubt 
whether enough tissue has been removed to 
stimulate compensatory hypertrophy. An 
intravenous indigo dye, however, showed 
normal return from both sides in about the 
same concentration. It will be interesting in 
about a year to make comparative studies 
as to the percentage of pthaiein output of 
both sides, and compare results of those of 
other authors. 

{For Discussion, see p. 102.] 
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RENAL AND URETERAL CALCULI* 

SOME PRESENT DAY SURGICAL PROBLEMS 
H. G. Hamer, m.d. 

INDIANAPOLIS, IND. 


T HE problem of dealing with urinary 
lithiasis is an ever fruitful subject 
for discussion. Whether it be the 
ureteral calculus which tarries too long in 
its passage through the ureteral channel or 
massive coral calculi involving both kid- 
neys, the individual case brings its own 
difficulties which require solution. 

That no eminently satisfactory method 
of dealing with small ureteral stones has 
yet been found is evidenced bj r the numer- 
ous devices which have been invented for 
the purpose of dislodging retarded stones 
and speedily bringing them through a 
ureter almost too small for their passage. 
To accomplish this, ureter catheter mani- 
pulation is of such common practice that 
it may be regarded as universal and it is 
credited with an enormous number of 
successes. Yet, when we take into account 
the fact that the majority of small stones 
will pass spontaneously, the actual value 
of the procedure must be discounted 
considerably. 

The failures of the method furnish the 
incentive to look for more reliable means 
and an array of dilators, crushing forceps, 
screws, slings, bulbs and the like is the 
answer. 

The suggestion made a few years ago of 
passing several ureteral bougies past a 
lodged ureteral calculus and withdrawing 
all at once in the hope that these bougies 
had disposed themselves along different 
sides of the stone and would thus hold it 
within their grasp and deliver it into 
the bladder has much to recommend it. 
By this method the ureter has on two 
occasions delivered troublesome calculi. 

It has an advantage which the more 
complicated devices do not possess, namely 
that, should the stone become so tightly 
wedged that it cannot be brought out with- 
* Read before the Urological Section of The New 


out danger of injury to the ureter, the 
bougies may be removed one at a time. 

That the use of the simple bulbous 
bougie is not without its dangers is shown 
by the writer’s experience in dilating a 
ureteral stricture behind which a stone was 
lodged. The bougie was passed through the 
stricture and beyond the stone but upon 
the attempt to withdraw the bougie the 
stone was caught under its shoulder and 
could not be disengaged. Removal of the 
calculus through an iliac incision liberated 
the entrapped bougie. 

The length of time in which one is 
justified in using intraureteral measures 
naturally varies in wide limits in different 
cases. The comparative size of the calculus 
and that of the ureter as shown by urogram, 
the shape of the calculus, the history of 
previous passage of urinary calculi, the 
impairment of renal function, evidences of 
serious infection during attacks of ureteral 
occlusion, and the general physical condi- 
tion of the patient are the factors for 
consideration in the individual case in 
deciding upon operation or persistence in 
intraureteral manipulation. Calculi of un- 
usual size lodged in the lower ureter near 
the bladder almost always require opera- 
tion, yet there are occasional exceptions, 
which the following case will illustrate. 

Case i. A man forty-two years old whose 
stone-bearing history covered a period of 
twenty-five years, showed by .v-ray examina- 
tion two large calculi in the lower right ureter. 
The shadows were about equal in size and 
measured approximately 7 by 15 mm. The 
ureteral orifice was enlarged with cystoscopic 
scissors, and rectal massage given in an effort 
to dislodge the calculi. Shortly afterwards 
one of the stones passed into the bladder and 
was removed by litholapaxy. In a few days the 
second stone was passed into the bladder and 
it also was crushed and removed. 


\ ork Academy of Medicine, December 17, 1930. 
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Enlargement of the ureteral orifice for 
the release of a stone engaged in the' 
intramural portion is more satisfactorily 
accomplished by surgical diathermy than 
by incision as hemorrhage is thus avoided 
and the sear is less. 

The value of cystoscopic methods in 
aiding passage of ureteral calculi is ex- 
pressed in a recent report by Squires 1 of 
the Crowell Clinic. Of a total of 606 cases 
the calculi were recovered by cystoscopic 
methods in 52S or 8". 13 per cent. 

Caution must be observed in dealing 
with a migrating stone, and especially 
should one not delav surgical removal when 

v C’ 

there is evidence of advanced pathology 
in the kidney. 

The following case illustrates some of the 
difficulties encountered in dealing with a 
migratory calculus and emphasizes the 
danger of intraureteral manipulations in 
the presence of stones of this character. 

Case ii. In a man of fifty-six years, suffer- 
ing with renal colic, the x-ray showed a stone 
0.5 cm. in diameter opposite the right trans- 
verse process of the fourth lumbar vertebra. 
A ureter catheter was obstructed at this point. 
Albolene was injected into the ureter and the 
attack gradually subsided. Ten days hater 
x-ray showed the calculus in the kidney pelvis. 
Shortly afterwards he had another attack of 
colic with fever and reduced urinary output. 
He developed hiccups, x-ray now showed the 
stone to be about 4 cm. from the bladder. The 
ureter was eathetcrized, lavage given and the 
catheter fixed. Hiccups ceased and the general 
condition improved. Ureteral dilatations were 
performed at intervals of seven to ten days 
and drainage maintained for brief periods 
afterwards by indwelling ureteral catheter. 
A'-ray showed the stone at one time in the 
ureter and at another in the kidney pelvis. 
After the fourth treatment he developed fever, 
rapid heart, rigid abdomen and failed rapidly 
and died three days later. Autopsy disclosed 
acute peritonitis centralized about the right 
kidney. The kidney contained multiple ab- 
scesses. No injury could be demonstrated in 
the ureter or renal pelvis. The ureter was 
dilated except near the bladder, and contained 
a small stone which was freely movable 
throughout the length of the ureter. 


When a calculus obstructs one ureter 
and anuria occurs, if a single manipulation 
fails to establish drainage immediate surg- 
ical intervention is usually indicated. 
Exceptionally secretion of urine may be 
reestablished by stimulating measures and 
operation delayed for a more favorable 
condition of the patient. In one such case, 
the anuria being of fifty-two hours’ dura- 
tion, copious secretion of urine followed 
stimulating measures and removal of 
the obstructing calculus was delayed until 
the fifth week after the anuria occurred. 

In the presence of bilateral stones, al- 
though intraureteral measures may result 
in some downward progress of the stone, 
sudden complete occlusion of both ureters 
may occur, producing a similar problem 
and surgical removal of the obstruction 
becomes imperative. 

When operation for the removal of a 
ureteral stone is undertaken, damage to the 
kidney may be so advanced that nephrec- 
tomy is indicated, yet the impairment of 
function of the other kidney may make the 
procedure inadvisable. In certain instances 
the repair is remarkable in what seemed a 
hopelessly diseased kidney, after drainage 
has been reestablished through removal of 
the stone. 

Renal stones requiring operative re- 
moval are not sufficiently similar to permit 
the adoption of a routine procedure. Most 
urologists prefer pyelotomy to nephrotomy, 
especially in cases of small or medium sized 
stones in the pelvis of the kidney or 
accessible calices. Stones of considerable 
size, even those having branches into the 
calices, may be removed by enlarged 
pyelotomy 2 without incurring the dangers 
which commonly attend nephrotomy. By 
corrosion models Deming 3 has shown that 
enlargement of the pyelotomy incision may 
be extended straight into the kidney or to 
the lower pole without impairment of 
the circulation of the kidney if the re- 
tropelvic vessels are conserved. 

It is not assumed that ail renal calculi are 
amenable to operation by this method. 
For the coral-like stone, for the calculus 
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exclusively renal, or the multiple dis- 
seminated stones deep in the calices, it is 
evident that this operation will not be 
sufficient but may need to be augmented by 
small nephrotomy incisions to liberate 
small stones or fragments lodged in the 
calices. For the stones of the pelvis that are 
prolonged into the kidney, enlarged pye- 
Iotomy will often suffice for their delivery. 
Naturally there should be a radiogram that 
demonstrates clearly the characteristics of 
the stone and which leaves no doubt as 
to its shape and its direction, but shows 
equalty well the absence of fragments 
situated a little distance away or in totally 
different positions. 

In cases of bilateral renal calculi of the 
branched or staghorn or giant type, there is 
often no pain, the patient suffering from 
septic absorption. 

In deciding on operation, one will 
consider whether the removal of the calculi 
involves greater destruction of kidney 
tissue than will result from the presence 
of the calculi or whether probable improve- 
ment following removal of the stones 
justifies the risk. A stone free in the pelvis, 
causing intermittent obstruction, may re- 
quire first consideration. The development 
of acute infection may demand immediate 
action. 

Generally the kidney with the better 
function should be operated on first to 
conserve to a maximum its function before 
operating upon its fellow. This opinion is 
best applied in the case where one kidney is 
almost completely destroyed and the other 
has fair, or good function. There are many 
exceptions to the rule. 

Multiple calculi in different parts of the 
urinary tract may be present in addition 
to bilateral renal stones, i.e., in the ureters, 
the bladder and the urethra. Unless there 
are contraindications those stones in the 
lowermost position in the urinary tract 
should be removed first. No rule can be 
laid down ns each case must be handled 
accordant to it> indi\idual peculiarities. 
l.i!.ev.'ne the time of operation calls for 
the exerche oi good judgment. Postpone- 


ment in one case may give an opportunity 
for improvement, whereas delay may result 
in a hopeless state that might have been 
avoided by an early operation. It is 
important not to undertake too much at 
one operation. 

Many of these patients suffer from the 
presence of incurable infection of the 
urinary tract and the most one can hope for 
is to minimize the infection and relieve 
pain. Although many of them are incurable 
they may derive great benefit from a well 
planned and carefulfy executed program 
of operation and gain several years of 
comparative comfort. 

Several lesions may exist in a single 
kidney giving rise to similar symptoms. 
We should not be content with a self- 
evident diagnosis as renal stone, and over- 
look the presence of coexisting pathology. 

In a survey of 1817 cases of renal tuber- 
culosis at the Mayo Clinic Crenshaw 4 found 
renal calculus associated with renal tuber- 
culosis in 1.8 per cent of the cases. This 
datum may be taken as indicative of the 
relative occurrence of such combined 
pathology. Four cases of renal stone 
associated with renal tuberculosis have 
been observed among our cases. In 1 case 
a shadow in the upper pole was mistaken 
for calcification in reading the .v-ray. After 
nephrectomy the specimen was found to be 
that of a tuberculous double kidney, the 
upper pelvis of which contained a calculus. 

Case hi. A particularly interesting case 
was that of a woman (Mrs. G.) forty-eight 
years of age, who, in a period of twenty-two 
years, had recurrent attacks of hematuria, 
numerous attacks of renal colic, followed by 
the passage of calculi, nephrotomy for kidney 
stone, and spontaneous rupture of a loin 
abscess, the sinus persisting many months. 
She was referred to us by Dr. \V. N. Taylor of 
Columbus, Ohio, who had diagnosed left 
calculous pyonephrosis and exophthalmic goi- 
ter. The right kidney was normal. Through a 
lumbar incision a large pyoncphrotic kidney, 
containing several large calculi, was removed 
with great difiicufty, a capsular enucleation 
being necessary. The pathologist’s report 
showed, in addition to the general destruction. 
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due to pyonephrotic changes, several areas in 
the remnant of renal parenchyma which con- 
tained giant cells and tubercles. 

Operation upon a solitary kidney is 
attended by considerable apprehension by 
both the surgeon and the patient. Keyes 5 
has made the observation that the removal 
of uncomplicated stone from the pelvis 
of the solitary kidney in 6 cases shows that 
these patients stand operation almost as 
well as patients with two kidneys. Walters® 
of the Mayo Clinic, found record of 45 
cases of solitary kidney in which operation 
upon the kidney or ureter had been done 
for the removal of calculi. The mortality 
was 13.3 per cent. 

Four of the writer’s cases of calculus in 
solitary kidney have been treated. One 
of them was in a young physican who had 
lost one kidney by emergency nephrectomy 
soon after a calculus had been removed 
by nephrotomy. A year or two later he had 
anuria due to a calculous obstruction of the 
ureter of his remaining kidney. We suc- 
ceeded in passing a catheter beyond the 
calculus and relieved the retention. Shortly 
afterwards the s tone was passed. 

In another case of a young man who had 
lost a kidney by operation for calculous 
pyonephrosis a stone formed in the remain- 
ing kidney. This stone was of the migrating 
type. After several efforts to cause it to 
pass by catheter manipulation, ureter 
dilatations, etc., operation was undertaken 
after a catheter had been passed to make 
sure the stone would remain in the kidney 
during operation. Through a pyelotomy 
incision attempts to find the stone failed 
and much effort was expended by way 
of irrigations to flush it out but did not 
succeed. Finally, in acknowledgment of 
failure, a drainage tube was inserted 
through the cortex and the kidney re- 
placed. The prolonged operation added too 
much to his already overtaxed kidney and 
he died, uremic, four or five days later. 

The use of the fiuoroscope to locate a 
stone during operation is not always 
feasible, as was demonstrated in this case 
in which a short renal pedicle in a fat 


subject made the procedure entirely 
unsuccessful. 

Case iv. Mrs. M, a woman of thirty-four, 
was one of the cases of nephrectomy for calcu- 
lous disease associated with tuberculosis. 
Prior to removal of the left kidney in May, 
1929, a pyelogram of the right showed it to be 
normal. Six months later the x-ray showed the 
right kidney filled with stone. The film was 
an exact duplicate of the previous pyelogram. 
In February, 1930, she was again admitted to 
the hospital with anuria of forty-eight hours’ 
duration. Efforts to catheterize the right ureter 
failed. Emergency nephrotomy was performed, 
numerous stones removed and nephrostomy 
drainage established. In November, 1930, 
x-ray showed recurrence of calculi. The sinus 
was dilated and several masses of calcareous 
material were removed. Future management 
of the case will be guided by whatever emer- 
genc} r arises. The outlook is manifestly far from 
being hopeful. 

Cases in which urinary calculi cannot be 
demonstrated by x-ray are diminishing in 
number as x-ray equipment is improved 
and as our methods of applying x-ray are 
modified to intensify shadows or to demon- 
strate filling defects. Very small calculi 
frequently do not give a shadow by x-ray 
and this group furnishes most of the 10 or 
1 5 per cent of cases of renal colic in which 
the x-ray examination is negative, though 
stone is diagnosed by wax tipped catheter. 
In such a case where the stone does not 
pass promptly, more intensive application 
of x-ray study will usually show either a 
shadow or a rarefied area in the urogram. 
Larger stones occasionally are not demon- 
strated in the x-ray. 

Two cases of cystinuria with calculi have 
come under our observation, both in boys, 
one eighteen and the other sixteen years of 
age. 

In the first no shadows were obtained by 
x-ray though several calculi passed spon- 
taneously and an accumulation of small 
stones in the lower left ureter required 
operative removal. During convalescence 
from the operation colic occurred on the 
opposite side accompanied by anuria. 
Ureterolithotomy was again necessary for 
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removal of a stone lodged in the right 
lower ureter. 

In the second case (C. F.) the stones were 
also bilateral. From the lower left ureter a 
calculus was removed by ureterolithotomy 
and at a later operation the right kidney, 
a large calculous pyonephrosis was re- 
moved. This kidney had been operated 
upon seven years before for stone. These 
typical slightly translucent cystine stones 
gave good shadows to x-ray. 

Calcified lymph glands in the region of 
the kidney are occasional!}' the cause of 
confusion in diagnosis where stone is 
suspected. 

Several cases of renal calculus are 
recalled in which gallstones also were 
present but the position of the gallstone 
shadows in the x-ray gave no cause for 
doubt as to their identity. 

Rapid formation of stone in the septic 
bladder is a matter of common observation, 
and the same is also true within the 
kidney. Marked interference with drainage 
accompanied by infection would seem to 
provide the condition most likely to give 
rise to rapid accumulation of calcareous 
material. 

The case previously mentioned of the 
woman who had lost one kidney affected 
with calculous disease and tuberculosis, had 
what seemed to be a normal condition of 
the opposite kidney at the time the ne- 
phrectomy was done, yet within six months 
the remaining kidney was filled with stones. 

Case v. Mr. S. Large branched stones were 
removed from both kidneys by enlarged 
pyclotomy. \\ lien first observed the concre- 
tions were small, not larger than a bean in one 
kidney, and in the other a small speck of 
calcified material. On one side the ureter was 
strictured near the urcteropelvic juncture. In 
this kidney tiie stone grew more rapidly, 
filling the pelvis in nine months; the other 
kidney was filled in twelve months. Removal 
of the stones and dilatation of the stricture of 
the right ureter, and the clearing up of foci 
of infection in teeth and tonsils have cured his 
urinary infection. During the period of a vear 
"c ob'cr\ed rapid formation of bilateral kidney 
st<>ne', notwithstanding that the patient was 


under close observation and regulation as to 
habits, diet, medication, etc. 

Hunner’s assertion that renal calculi 
are secondary to ureteral stricture finds 
support in the condition of this man’s 
right kidney, but it cannot be said to be 
true of the left kidney where stone forma- 
tion was equally rapid. 

Braasch 7 has suggested that to the 
various types of urinary calculi described in 
the literature should be added a form of 
pseudolithiasis which he calls hysterical 
lithiasis. This unusual manifestation of an 
abnormal psychological process is shown by 
symptoms simulating those of acute renal 
colic. In order to complete the deception 
the patient will produce a stone shortly 
after the colic, which, to the casual obser 
ver, may be mistaken for urinary calculus. 

One of our cases, a young woman (Miss 
D.) described her attack of colic in all of its 
harrowing details and produced the result 
of her travail, which she had fished from 
the chamber. It proved to be a fragment of 
a parched grain of popcorn. 

Case vi. Mr. G.’s case, thirty-nine years 
of age, who came to us June 21, 1927, was more 
difficult of solution. He gave a history of 
attacks of lumbar pain somewhat resembling 
renal colic and stated that he had passed 1 1 
stones, 3 in one month. For ten weeks no stones 
had passed but there were evidences of one in 
the bladder which seemed to come down into 
the urethra and remain there. His physician 
said that he had displaced it into the bladder 
by instrumentation but was unable to get the 
urethra sufficiently open for the stone to pass. 
Upon exploration of the urethra a stone was 
detected in the bulbomembranous portion. 
Through an endoscope the stone was caught 
and extricated with urethral forceps. He was 
urged to go to the hospital for complete urologi- 
cal examination upon the ground that the 
lumbar pain which had preceded the passage 
of each stone suggested the origin of the stones 
as being renal and that the renal side of the 
diagnosis should be carefully worked out. He 
decided to return home. His physician reported 
by letter that he had extracted two more 
stones, one on June 27 and the other July 2 . 
On August 2, 192-, the doctor wrote, “That 
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man still passes stones and number 21 is now 
in the deep urethra and I am not able to get it 
out. Eight have passed since he was at your 
office. But there are no indications that they 
pass from kidney to bladder — just through the 
urethra.” He entered the hospital on the 
afternoon of October 18, 1927 for urological 
examination. The usual blood count, urinalysis, 
and kidney function tests were made. The 
following forenoon he left the hospital without 
permission, but before going he told one of the 
doctors that in the morning he felt the stone 
drop into his bladder. He produced a stone but 
its appearance caused great doubt as to its 
having originated in his urinary passages. He 
had no colic while in the hospital and received 
no morphine. 

On March 12, 1929, he reentered the hospital 
on account of morphinism. The pulse and 
temperature, blood pressure, blood count, 
phenolsulphonthalein and] urinalysis were all 
within normal limits. 

After several days’ observation it was 
decided his condition had improved sufficiently 
to proceed with his urological examination. He 
seemed to sense the significance of certain 
preparations and quietly slipped out of the 
hospital. We have not seen him since. 

Case vii. A middle-aged woman who had 
previously been operated upon for renal 
calculus, came to the Indianapolis City 
Hospital periodically for removal of bladder 
stones. Some were small and could be removed 
with a stone evacuator without being crushed 
while others had to be crushed. On one occasion 
cystoscopic examination showed what appeared 
to be a flat, dirty white stone lying on the floor 
of the bladder. Upon prodding it with a ureteral 
catheter deep indentations were made. The 
whole mass was pumped out with the stone 
evacuator, and the material was sent to the 
chemist for examination. The chemist reported 
the material to be composed almost entirely 
of calcium sulphate. 

The nurse was instructed to observe if she 
had visitors and what was brought to her. 
Within a few days her little daughter brought 
a paper sack containing white powder which 
the patient said was tooth powder. It proved 
to be plaster-of-Paris. Being thoroughly fright- 
ened over the exposure and the fear of prosecu- 
tion by the insurance company which had paid 
weekly benefits for a long time, she told us how 
the deception was carried out. At first she 


used a catheter which she would fill with the 
plaster-of-Paris paste and after inserting the 
catheter into the bladder, would strip it back- 
wards forcing the paste into the bladder. At 
other times when a catheter was not available 
the same performance was accomplished with 
a strip of paper rolled into a tube. 

Case viii. A student nurse (M. McC.) 
whose urological examination was negative 
and whose attacks of renal colic suggested 
hysteria, was told it seemed strange that her 
attacks always occurred at night and that none 
of the stones were recovered. Within a few 
days she had another attack and this time 
produced a “stone” for our inspection. It 
proved to be a small piece of cinder. 

In conclusion, the various topics may be 
summarized as follows: 

1. Delayed passage of small ureteral cal- 
culi may often be facilitated by ureteral 
instrumentation, either with the ureteral 
catheter or bougie or specially devised 
instruments. 

Such manipulations are not wholly 
without danger. 

The migrating ureteral calculus is always 
a cause for worry, being capable of seriously 
frustrating efforts for its removal. 

Calculi of unusual size lodged in the 
lower ureter frequently require operative 
removal either by ureterolithotomy or 
ureteral meatotomy. Ureteral meatotomy 
by surgical diathermy is preferable to that 
by incision. 

2. All urologists recognize that bilateral 
renal calculi usually manifest a state of 
advanced renal infection, seldom of the 
same duration in the two kidneys, hence an 
unequal degree of renal impairment, and 
present problems that demand the exercise 
of trained judgment in the adoption of a 
program of surgical interference. 

Calculus in the solitary kidney is cause 
for apprehension, the risk of operation 
being dependent upon the function and the 
degree of infection. 

The combination of stone and renal 
tuberculosis is rare and it may be inferred 
that in such instances the stone is the 
primary lesion. 
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3. Difficulty of diagnosis of renal and 
ureteral stones by x-ray is most common 
when the stones are very small, and especi- 
ally when composed of uric acid. Cystine 
stones are sometimes transparent to x-ray. 
The urogram will often make visible a 
stone transparent to unaided x-ray. The 
“staining” quality of certain media, such 
as sodium bromide, sodium iodide, uro- 
selectan and skiadan, has been found 
helpful. 

Extrarenal shadows may usually be 
differentiated by the lateral x-ray and 
pyelogram and stereoscopy. 

DISCUSSION OF PAPERS BY 

Dr. Clarence G. Bandler: While cases 
of renal and ureteral calculi are not encountered 
frequently, one hopes to find a case having a 
separate blood supply to the affected portion 
of kidney, such as Dr. Lubash demonstrated. 
Just today, in our department at the Post- 
Graduate, we encountered the second case in a 
few months, of ureteral and renal pelvic dupli- 
cation, with but a single ureteral orifice, in 
which the patient presented the picture of 
hydroureters with pyohydronephrosis. Of 
course, in this case, nephrectomy with ureter- 
ectomy is indicated. 

Dr. Hamer has given us a very complete and 
interesting resume of ureteral and renal Iithia- 
sis, in which he shows that these problems in 
Indiana, in no way differ from similar problems 
elsewhere. In reference to small stones in the 
ureters, it is a well known fact that about 70 
per cent will pass spontaneously, or assisted 
by some form of intraureteral manipulation. 
Dr. Hamer’s quotation from the statistics of 
the Crowell Clinic, whereby they obtained 
calculi by ureteral manipulation in 87 per cent 
of their cases, is extremely interesting, and 
amply illustrates the reward of patience. I 
believe all of us have employed multiple 
catheters, ureteral spindles, wire corkscrew 
manipulators, dilating bougies, ureteral bags 
and numerous other devices with some success; 
however, I am convinced that ureteral catheters 
and bulbous bougies are more frequently useful 
in manipulating stones out of the ureter through 
dilatation, than other types of ureteral instru- 
ments. If ureteral calculi are apparently fixed 
in their positon. and even their axes cannot be 
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DRS. LUBASH AND HAMER 

changed by intraureteral manipulation, I 
believe that ureterectomy should be performed 
rather than allow these stones to remain fixed 
so longthat irreparable renal damage may occur. 

It is surprising how readily some very large 
calculi may be manipulated from the lower 
end of the ureter. No doubt, most of you recall 
a case presented before the urological section 
last year, by Dr. Dourmashkin, in which, with 
his dilating bag, he was successful in manip- 
ulating a calculus, iH in. long, out of the 
lower end of the ureter. You may also recall 
that at the same meeting, another gentleman 
presented a calculus fully 2J4 in. in length, and 
irregular in shape, which also had been ma- 
nipulated out of the lower end of the ureter. 

In patients with bilateral ureteral calculi, 
one cannot afford to spend so much time in 
manipulation as with unilateral cases. If 
there is not a reasonably prompt response to 
intraureteral manipulation, surgical interven- 
tion is indicated. Dr. Hamer’s reference to 
extensive bilateral renal calculi, and his enun- 
ciation of the principle that it is usually pre- 
ferable to operate upon the better functionating 
kidney' first, are reasonably tenable. However, 
the apparent facility of removal of such stones 
should have greater weight in influencing our 
judgment. With this in mind, we not infre- 
quently operate upon the poorer functioning 
kidney first, with more satisfactory surgical 
results. I am convinced that some patients with 
multiple or large branched calculi in each 
kidney, live longer if no surgery is performed, 
than if they were subjected to the great risk 
of surgical intervention. 
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With the modern urologic tendency toward 
conservative renal surgery, it is surprising 
how many kidneys with multiple calculi or 
large branched calculi may be saved, where, 
formerly, it was common practice to nephrec- 
tomize these organs; now pyelotomy with 
intrapelvic manipulation and removal of these 
stones is very frequently successful. Occa- 
sionally, through a pyelotomy incision, a 
branched calculus may be crushed with a 
rongeur, and the fragments removed from the 
kidney. Kidneys with little or no renal func- 
tion, as measured by dye output, will frequently 
return to a moderate and useful degree of 
renal activity. Dr. Hamer has referred to the 
coincident existence of lithiasis in cases of 
renal tuberculosis, and has quoted Crenshaw’s 
statistics of 1 .8 per cent of such cases in a large 
series at the Mayo Clinic. I do not believe renal 
calculus in these cases offers a separate surgical 
problem, but that the surgery indicated for 
the renal tuberculosis should also be that of the 
lithiasis. For instance, I doubt if in bilateral 
renal tuberculosis with a coincident calculus 
in one kidney that there would be any separate 
surgical indication for the treatment of the 
calculus. 

Dr. Howard S. Jeck: Dr. Lubash stated 
that he regretted not having removed the 
ureter corresponding to the kidney pelvis in his 
heminephrectomy for fear that the ureter 
might later give rise to trouble. I believe, in 
this connection, he has little or nothing to 
worry about for the great majority of cases of 
empyemas of the ureteral stump occur in cases 
where stones have been left in the ureter or 
where there is some other form of obstruction. 
His case apparently had no ureteral stone and 
as far as 1 could tell from the urogram, there 
was no obstruction below. 

Dr. Hamer referred to methods of removing 
ureteral stones by means of various devices, 
some of which actually grasp the stone. I 
well remember my experience with the flexible 
bougie that had a sort of a corkscrew at the 
end. The stone is supposed to be entangled in 
the coils of the corkscrew. The first time I 
used this instrument, I had beginner’s luck. 
Within two minutes after I had started, I 
removed the instrument together with the 
stone and said, “What a bright boy am I.” But 
the next time I tried the same instrument I 
thought I was going to remove the whole lining 


of the urethra before I could pull the instrument 
out and I have therefore never used it since. 

Some years ago at Bellevue, in another stone 
case, one of our men passed up the ureter a 
flexible metallic instrument with a head shaped 
a great deal like a spermatozoan. When the 
instrument was removed, the head remained 
in the ureter as was beautifully demonstrated by 
the x-ray. However, this particular foreign body 
passed out spontaneously within a few days. 

Concerning operations for bilateral renal 
calculi, Dr. Hamer quoted the rule, which is 
usually followed, of operating on the better 
kidney first. Dr. Bandler also substantiated 
Dr. Hamer’s remarks. We all agree that there 
are exceptions to this rule and one of the most 
striking exceptions I think is well illustrated 
by a patient on whom I recently operated at 
Bellevue. There were stones in both kidneys, 
the function of which was very poor. However, 
the left kidney was functioning somewhat 
better than the right. In this case I chose for 
the first operation the kidney with the poorer 
function (right) on the ground that had I 
operated upon the left kidney first and had 
nephrectomy become necessary, the right 
kidney probably could not have sustained life. 
And I doubt very much if the patient would 
have lived had only a nephrotomy on the right 
side been necessary. Incidently, as it turned 
out, the kidney and ureter were so friable that 
in trying to remove the stone, the ureter was 
accidently pulled in two at its junction with the 
renal pelvis. But fortunately an anastomosis 
between the ureter and kidney pelvis performed 
immediately after the stone was removed saved 
the day as well as the kidney. 

In operating on a single kidney containing a 
stone, I think the point brought out by Dr. 
Keyes in his recent article on the subject was 
very well taken, namely, that we can probably 
operate successfully on more of these cases 
than we do. He ascribes his success to being 
more careful than when the patient is possessed 
of two kidneys and also to the fact that such a 
kidney being already infected, there is less 
likelihood that a severe acute infection will 
ensue. 

Another of Dr. Hamer’s points that I think 
is worthy of emphasis is the fact that every 
renal or ureteral stone case, particularly the 
latter, should be x-rayed immediately before 
the operation. Ureteral stones have a habit of 
changing their position on short notice and to 



104 


American Journal of Surgery 


Hamer — Calculi 


•July, 1931 


my sorrow I have operated upon at least 2 
patients in whom the stone was in the kidney 
pelvis at the time of the operation when it was 
shown to be well down in the ureter by an 
x-ray taken a day or two before the operation. 

In operating for kidney or ureteral calculi, 
particularly the latter, I think it is of the great- 
est importance to try to open the ureter imme- 
diately over the stone. It is difficult to fish a 
stone out through a ureteral wound which is 
made several centimeters above or below the 
point where the stone lies. A good rule to follow 
is that once having gotten your fingers around 
a urinary stone, not to turn loose until you 
actually have the stone out. 

Dr. C. R. O’Crowley: In regard to hemi- 
nephrectomy: When Dr. Papin of Paris was 
here last June, at the close of the Urological 
Meeting in New York, I gave an operative 
clinic at the Newark City Hospital, at which 
Dr. Papin did a heminephrectomy and I 
assisted him. The patient was a woman twenty- 
four years old with a double pelvis kidney with 
two ureters that bifurcated about 6 in. below 
the kidney. The lower portion of the kidney 
had a small abscess cavity containing a small 
calculus. He did a beautiful resection in this 
case by removing a large wedge-shaped portion 
of the lower pole and then sewed with number 
zero catgut a small opening into a calyx. A 
fat pad was placed in the wound and the kidney 
and capsule closed over it. The operative wound 
was closed without drainage. A few days fol- 
lowing operation she had a chill with rise of 
temperature and it was necessary to open the 
wound slightly, let out some pus and insert a 
drain. She drained pus and then urine for some 
time and finally the wound closed. She left 
the hospital and a few weeks after the wound 
opened up again and she returned to the hospi- 
tal at which time we treated her the same way 
and at the same time did a uroselectan study 
of that kidney. It showed that a small portion 
of that lower calyx was still there and was 
communicating both to the middle calyx 
and through the lower pole. 1 believe eventually 
the kidney will have to come out. 

This is not a hazardous operation and I 
think more of such operations ought to be done 
in ideal eases. 

Those of us who have had a large experience 
in nephrolithiasis have come to some very 
definite ideas which are not very far removed 
from those stated by Dr. Hamer. It is true 


that a very large percentage of stones pass of 
themselves and that the remaining percentage 
can almost always be encouraged to move by 
the various methods of intraureteral mani- 
pulations we are accustomed to, but I believe 
that all of these manipulations should show 
some result and that operation in some cases 
should not be put off too long, particularly, 
in those cases where we can demonstrate that 
manipulations, colics, and all forms of treat- 
ment have failed. 

It is my opinion that in cases with calculi 
in both kidneys, it is wiser to operate upon the 
better kidney at first in order to raise its stand- 
ard in case you operate later on the opposite 
side and may be compelled to do a nephrectomy. 

Dr. J. Sturdivant Read: 1 agree with Dr. 
Hamer that the removal of ureteral stones 
can generally be accomplished by manipula- 
tions with a ureteral catheter. Stones in the 
ureter which will allow the passage of a catheter 
alongside them can be assisted in their passage 
by allowing the catheter to remain in situ one 
or two days. In my own clinic, we are impressed 
by the mechanical ingenuity of some of the 
instruments advocated for the removal of 
ureteral stones. Frequently we think their 
advocates forget the delicacy of the mucous 
membrane and the small caliber of the ureter. 

I must say that most of these mechanical 
contrivances are now museum specimens. 
Fifty per cent of ureteral stones will be passed 
spontaneously and this should be taken into 
account in discussing the removal of stones by 
various manipulations. 

The subject of closing the skin wound after 
nephrectomies has been mentioned. I have 
never seen any such wound delayed in healing 
up by putting in a drain, and I think it best 
that a drain should be used in every case. 
Where this is not done, there are about 2 
per cent in which when the skin wound has 
healed, pus would accumulate in the bed of 
the wound and burrow in the wrong direction 
and not be discovered for a long period. Some- 
times it necessitates a real operative procedure 
for its relief. 

Records from our clinic at the Long Island 
College Hospital of 102 successive stone cases, 
show that there were 47 per cent right, 38 
per cent left, bilateral 1 1 per cent. Of this, 70 
per cent were in males, 31 per cent in females. 

Of these 102 cases, 58 came to operation: 28 
nephrectomies, 23 pyelotomy, 1 pycloncphrot- 
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omy, 3 nephrostomies. The necessity for the 
suspension of the kidney after pyelotomy was 
thought to be indicated in 3 of these cases only. 



Fig. i. 


The routine suspension of kidneys after pye- 
lotomy is unnecessary. In the analysis of 13 
cases of bilateral stone, 5 were nephrectomies 
on one side and later a pyelotomy was done. 
There were no deaths. The 3 nephrostomy cases 
were all in women, ranging in age from forty- 
eight to sixty-three, in w Inch there were large 
branching calculi of each side. Pain was so 
great and sepsis so profound, that relief was 
sought. One died the fifteenth day postopera- 
tive of interstitial nephritis. The second died 
the same day, and the third, aged forty-eight, 
made a remarkable recovery though at the 
time the picture was one of intense pain and 
profound systemic retention. et she is now 
vigorous and well after six months’ period. 
Generally it is wise in cases of large branching 
double calculi not to operate except for severe 
pain or great sepsis. I believe that regular 
dilatation of the ureters and lavage of the 
kidney pelvis retard the rate of progress of 
kidney destruction. 

When to save a badly infected kidney in 
which there is a large branching calculus or 
many large calculi must always be a matter of 


individual judgment of the specific case. The 
damaged kidney may be improved for one to 
two years’, but generally a secondary operation 



because of surgical difficulties is a much greater 
hazard. Also in our experience there is apt to 
be a recurrence of calculi in one to two j^ears, 
so that if either kidney is undamaged except 
for the presence of a single small stone, we 
prefer nephrectomy. A case in point is a man, 
aged forty-nine, in whom eleven years ago 3 
large phosphatic calculi were removed from 
the kidney. It was necessary to injure the 
kidney parenchyma while doing this. After 
two years, x-ray show's recurrence of this 
phosphatic calculi. There has been a permanent 
renal fistula which at times closes and produces 
systemic symptoms. After four 3 r ears the left 
ureter became blocked by fibrotic and cal- 
careous material at the junction of the ureter 
and pelvis. This has been a constant source of 
damage and has made the man a semi-invalid. 
The small calculus on the other side has not 
increased in size during these eleven years, and 
has given no pain or hematuria, though there 
is a moderate number of pus cells always. This 
kidney has been lavaged once in four months 
regularly. 

The second case is that of a man now aged 
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fifty, with double calculi, who was seen nineteen 
years ago and has been under constant observa- 
tion since. There were 2 large phosphatic 



Fig. 3. 


calculi on the left side and a nephrectomy was 
done. Two years later a pyelotomy was done 
on the remaining kidney. There was no post- 
operative shock. There has never been any 
recurrence. The patient has been in perfect 
health. This man is lavaged once in six months 
regularly. 

We doubt if there is such a thing as a silent 
stone. All of these patients have some sort of 
pain at some time, mostly a dull backache to 
which they become so accustomed that unless 
a very careful history is taken, they will state 
that they never had any pain in the affected 
side. In the presence of regularly appearing 
small amounts of pus cells, and clear urine 
which has been secured by catheter, separate 
kidney urines should be secured, and if the 
pus should prove to be consistently from one 
side only, the presence of stone should be 
diagnosed even if x-ray findings are negative. 
This does not necessarily mean surgical pro- 
cedures, but it does mean dietetic measures, 
occasional urinary antiseptics, and bi-j early 
dilatation of the ureter with lavage of the 
pelvis. 

Dr. Edward L. Keies: The fundamental 
physiological fact in relation to ureteral stone 


is that the stone advances only during periods 
when there is no colic or pain. These symptoms 
mean retention, and the most certain way to 
make all ureteral stones pass would be to 
perform bilateral pyelostomy. The relief of 
back pressure, when this operation is performed 
for the relief of calculous anuria, permits the 
silent passage of extraordinarily large stones. 
Conversely manipulation calculated to irritate 
the ureter will, if anything, delay the passage 
of the stone. Obviously not all stones that pass 
after ureteral manipulation can be credited 
to the manipulation. I have had no luck with 
the passage of several catheters up the ureter 
to expedite passage of stone. A single catheter 
seems to do as well. Indeed in most instances, 
there is no need to interfere at all. 

Dr. Meredith F. Campbell: I have here 
the urograms in 2 cases which I thought might 
be of interest in connection with the first paper. 
The patients were both infants. I will not go 
into the details of the cases. 

The first urogram (Fig. 1) is in a patient 
six months of age with a history of pyuria 
since birth. This is a “cystogram.” It is obvious 
that an anomalous condition exists. It was 
found that the catheter entered a ureteral 
orifice on the floor of the mid-urethra. The 
second urogram (Fig. 2) shows the right pelvis 
injected and normal. The lower left renal pelvis 
is injected and normal and the catheter in the 
ectopic ureter shows a hydroureter and hydro- 
pyonephrosis of the upper pelvis. The urine 
from this upper left pelvis was milky with 
pus and functional tests indicated a dead 
kidney segment. The lower half and right side 
were normal. Heminephrectomy of the upper 
left kidney with ureterectomy down to about 
an inch from the urethral opening was success- 
fully carried out (Fig. 3). The child’s urine is 
now clear and sparkling and pyelogram taken 
one year postoperatively indicates a normal 
lower kidney pelvis. 

The second case is that of a child first seen 
at the age of five w r eeks with a history of pyuria 
since birth. The urine was grossly purulent and 
at the age of six weeks the child was cysto- 
scoped and it was determined that a congenital 
stricture of the left ureterovesical junction 
existed with infected hydroureter and nephrosis 
above. The kidney w’as functionally dead. 
On the right side there was a complete redupli- 
cation of the urinary tract with uretero- 
vesical junction stricture and dilatation of the 
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uretcro to the lower pelvis, normal function 
and urine. Repeated search for a second ure- 
teral orifice on the left side was fruitless till 
two years later. In the meantime conservative 
dilatation of the stricture by passing of multiple 
catheters served to restore partial kidney 
function and diminished infection. There were, 
however, periodic attacks of so-called “acute 
pyelitis.” With the finding of the two ureteral 
orifices on the left side and the determining of a 
good functional upper left kidney half, uretero- 
heminephrectomv of the lower segment was 
successfully carried out (Fig. 4). The child is 
now cured except for a persistent urinary 
infection originating in the lower half of the 
right kidney. 

Dr, S. Lubash ( closing ) : As to Dr, O’Crow- 
Iey’s remarks regarding the heminephrectomy 
that was performed at his institution by Dr. 
Papin, I should like to point out that in Dr. 
Papin’s recent talk before the American Uro- 
logic Association on conservative surgery he 
made mention of the fact that it was better to 
remove not only the diseased portion of the 
kidney, but to go beyond into normal areas 
rather than leave any of the infected material 
behind which would cause trouble in healing. 
This was also brought out by Judd in his very 
memorable work reported back in 1915. 

Dr. Hamer, (closing): The discussion has 
brought out several points in regard to the 
spontaneous passage of ureteral calculi. Doubt- 
less many of the patients who have been sub- 
jected to ureteral catheter manipulations would 
have passed their stones had no instrumenta- 
tion been done. Yet there is ample evidence 
that the measure is entitled to much credit. 
Dr. Squire had record of 606 patients of whom 
528 passed their stones following ureteral 
manipulations; 44 were operated on and 34 
did not return. If Dr. Squire had been less 
modest he could have said that of the 572 
patients treated 92 per cent passed their stones 
after ureteral manipulations. 

Dr. Read’s observation concerning fixation 
of the kidney after removal of a stone recalls an 
experience I recently had. After removal of a 
calculus by pyelotomy we were unable to find 
the ureteral outlet, and it developed that the 
ureter was angulated and bound down by 
adhesions. When these were broken up the 
ureter was freely open. I did not regard it as 


necessary to anchor the kidney. It was not so 
much the position of the kidney as the adhe- 
sions which caused the obstruction of the 



ureter. Maintaining the kidney in the normal 
position during convalescence probably accom- 
plishes the same results as fixation. However, 
fixation should be done when indicated. 

Conservatism in surgery of the kidney in 
bilateral stone is receiving much discussion at 
the present time. We are often in doubt whether 
pyelotomy, nephrotomy or nephrectomy should 
be done. The case of a young man with a large 
stone lodged in the mid-ureter of the right side 
and several large stones in the left kidney, 
illustrates this uncertainty. We removed the 
stone from the right ureter and drained the 
kidney by a small tube through the cortex. 
There was no urine from the bladder for several 
days and we were in doubt as to whether the 
left kidnej' had sufficient functional ability 
left to justify removal of its stones or whether 
it should be sacrificed. The left ureter was 
catheterized and it was found the kidney had 
some ability to excrete phthalein. The stones 
were removed and the kidney drained through 
a nephrostomy tube. The infection cleared up 
and the patient made a pretty good recovery 
but he has had a recurrence of stone on that 
side. Perhaps it would have been better to 
have removed his left kidney. 


CARE OF THE 

NEUROSURGICAL CASE* 

S. Bernard Wortis, m.d. 


NEW YORK 
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T HE technique of surgical attack on 
the nervous system has been amply 
and often described by many masters. 
Such technique can only be created and 
applied by a surgical expert. However, the 
care of the patient before and after opera- 
tion is equally the responsibility of physi- 
cian and surgeon; it is of the first impor- 
tance therefore that a procedure to that 
end, uniform, comprehensive and irre- 
ducible, be known to both physician and 
surgeon; and used. 

We have set down here the method 
evolved, and now obligatory in the Neuro- 
logical Department, Bellevue Hospital. 

ROUTINE FOR ALL SURGICAL CASES 

i . Complete medical examination (heart, 
lungs, rectal, vaginal). 

2. Examination by neurologist. Obtain 
his signed opinion in favor of operation. 

3. Temperature (rectal) every four 
hours, two days preceding operation. 

4. Urine to laboratory, preoperative and 
postoperative and every week thereafter. 

5. Blood typing. Save serum for cross 
agglutination. 

6. Blood coagulation time. 

7- Blood Wassermann test. 

8. X-rays. Brain cases anterior, posterior 
and lateral stereoscopic views of skull. 
Spine cases anterior, posterior and lateral 
stereoscopic views of spine. Peripheral 
nerves anterior, posterior and lateral ster- 
eoscopic views of traumatized limb. 

9. Never use hot water bags, hot pads, 
poultices or lighted cradles. 

10. Signed operative permit. 

1 1. Urotropine grains x plus sodium acid 
phosphate grains x, t. i. d. postoperative on 
catheterized cases. 

12. Never catheterize the patient for the 
first time unless he has been seen by the 
house doctor. 


13. Blood count (white blood corpus- 
cles and differential) and urine examination 
on all postoperative patients having a 
temperature of ioi°f. or over after second 
day. 

OPERATING ROOM PREPARATIONS 

1. Thoroughly scrub the part to be 
operated upon with sterile soap and water 
for at least fifteen minutes. 

2. Wash with alcohol on sterile towel, 
twice. 

3. Pat with ether on sterile towel, twice. 

4. Paint with 3.5 per cent iodine solution. 

BRAIN CASES 

General: 

1 . Magnesium sulphate retention enemas 
oz. 4, once daily. 

2. High glucose diet. Limit fluid intake 
to 500 or 800 c.c. daily. 

3. Glucose rectal taps oz. vi of 5 per 
cent solution if dehydrated. 

4. Sedative night before operation. 

5. Caffeine sodium benzoate grains vii 
ss. hypodermically, twice or thrice daily. 

Preoperative: 

6. No food for eight hours preoperative. 

7. Soap suds enema three hours pre- 
operative. 

8. Shave entire head. 

9. Give no morphine unless directly 
ordered by attending physician. (If giving 
morphine, give with caffeine. Dose for 
dose, morphine grain pi with caffeine 
sodium benzoate grains vii ss.) 

A suitable blood donor should be available 
throughout the operation in all cases. 

Postoperative: 

10. Elevate head of bed slightly (unless 
cerebellar). Wound down to pillow if 
drained. 


* Submitted for publication November 12, 1930. 
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it. Keep warm with warmed blankets. 
Avoid draughts. 

12. Two hundred fifty e.c. 25 per cent 
glucose solution (intravenously) on return 
to bed and daily for three days. 

13. Rectal taps of 5 per cent glucose 
07.. vi every four hours while indicated, 
if dehydrated. 

14. Pulse and respiration every fifteen 
minutes for six hours, thereafter every four 
hours. 

15. Blood pressure every hour for six 
hours, thereafter every four hours. 

16. Rectal temperature every four hours. 

l". Call house physician, if pulse rises 

20 points or falls below 60. 

tS. Catheteri/.e after eighteen hours only 
s. o. s. if ordered by doctor. 

10. Soap suds enema on second day and 
thereafter p. r. n. 

20. Diet first day 1 quart liquids with 
glucose 1 fruit juices' 1 . Second day 2 quarts 
liquid with glucose (fruit juices). Third day 
fluids ad lib. Thereafter increase to soft, 
etc. 

21. Routine neurological examination 
first and third days postoperative and 
thereafter once a week. 

22. Fundus examination by neurologist 
or oculist twice a week. 

23. Dressing third to fourth day (remove 
sutures if indicated). Secondary operations 
not until fifth to seventh day. 

24. Massage when feasible, starting 
fourth day. 

SPINE CASES 

General: 

1. Particular care to skin to prevent bed 
sores. 

2. No hot water bags, iiot pads, poultices 
or lighted cradles. 

3. For urinary retention: express urine. 
Githcterize if necessary. 

4. For fecal incontinence: high colonic 
irrigation daily. 

5. Prevent contractures by postural 
changes. 

6. Glucose rectal taps 5 per cent solution 
oz. vi every four hours, if dehydrated. 


7. Air mattress. 

Preoperative: 

8. Shave back widely, above, below and 
to sides. 

Include back of head to occiput for 
cervical eases. 

Include region about arms for lumbar 

eases. 

9. Nothing to cat for eight hours 
preoperative. 

in. Soap suds enema three hours pre- 
operative. 11 this gives no results follow by 
high colonic irrigation. 

Postoperative: 

it. Air mattress, bed flat. 

12. Intravenous normal saline or glucose 
on return to bed (500 e.c.). 

13. Rectal taps 5 per cent glucose oz. vi 
every four hours while needed. 

14. Keep warm with warmed blankets. 
Prevent draughts. 

15. Pulse and respiration every fifteen 
minutes for six hours, thereafter every 
four hours. 

16. Blood, pressure every hour for six 
hours. Thereafter every four hours. 

i“. Notify house surgeon if pulse rises 
20 points or falls below 60. 

18. Notify house surgeon if temperature 
rises above ioi°f. 

19. Rectal temperature every four hours. 

20. Keep patient comfortable and dr\\ 

21 . Turn hemilaminectomies every three 
hours. Turn as a whole. 

22. Turn bilateral laminectomies only 
after twenty-four hours. 

23. Cathctcrize after eighteen hours 
only by doctor’s orders. 

24. Diet. First seventy-two hours only 
hot liquids, thereafter ad lib. 

25. High colonic irrigations for gas pains. 

26. Massage limbs on fourth day. There- 
after, three times weekly. 

27. For reduction of contracture exercise 
(even in bed) starting seventh day. 

28. Soap suds enema on second day, and 
thereafter p. r. n. 

29. Neurological examination on first and 
second days and twice weekly thereafter. 
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TRIGEMINALS 

General: 

1. High glucose diet. Soft, semi-soft, or 
fluid. 

2. Glucose rectal taps 5 per cent solution 
oz. vi every four hours, if dehydrated. 

3. Sedative night before operation. 

4. Digitalize if necessary. 


20. Neurological examination: 

a. Area anesthesia ' 

b. Corneal reflexes 

c. Motor power 

d. Cranial palsies 

21. Dressing on second, fifth and eighth 


weekly 


days. 

Sutures out (if not subcuticular) on 
second day. 


Preoperative: 

5. Nothing by mouth for eight hours 
preoperative. 

6. Soap suds enema three hours, 
preoperative. 

7. When called to operating room, if 
general anesthetic is to be used, give 
atropine grains )^ 0 and morphine grains 14 
by hypodermic. If local anesthetic, mor- 
phine sulphate grains and hyoscine grains 
K50- 

8. Shave only one side of head. 

. Postoperative: 

9. Eye shield over eye until corneal 
sensation has been established. 

xo. Elevate head of bed slightly. 

11. Wound toward pillow, if drained. 

12. Keep warm with warmed blankets. 
Avoid draughts. 

13. Rectal taps of 5 per cent glucose oz. 
vi every four hours. 

14. Pulse and respiration every fifteen 
minutes for six hours; thereafter hourly. 

15. Blood pressure every hour for six 
hours; thereafter daily. 

16. Rectal temperature every four hours. 

17. Soap suds enema on second day and 
thereafter p. r. n. 

18. Diet ad lib. Fluids first day; soft 
second day, etc. 

19. Care of eye: 

a. Eye shield. 

b. Irrigate with boric acid solution 
every six hours. 

c. Yellow oxide of mercury to lids. 

d. 20 per cent argyrol gtts. ii into eyes if 
inflamed. 

e. Notify doctor if inflamed or secreting 
pus. 


PERIPHERAL NERVE CASES 

General: 

1. Particular care of trophic sores. 

2. Prevent edema by raising limb. 

3. Prevent contractures by position of 
limb. 

4. Do not use hot water bags, poultices 
or lighted cradles. 

Preoperative: 

5. Shave limb widely, 

6 . No food for eight hours preoperative. 

7. Soap suds enema three hours pre- 
operative. 

8. When called to operating room for 
general anesthetic, give atropine grains 
If 50 hypodermically. For local anesthetic, 
give morphine grains }i and hyoscine grains 
Kso hypodermically. 

Postoperative: 

9. Keep warm and free from draughts. 

10. Rectal taps 5 per cent glucose 
solution if needed. 

1 1 . Pulse and respiration every hour for 
six hours; thereafter every four hours. 

12. Blood pressure every hour for six 
hours. Thereafter every four hours. 

13. Rectal temperature every four hours. 

14. Move patient to keep him com- 
fortable. 

1 5. Keep operated limb quiet and warm. 
Immobilize limb if ordered. 

16. Elevate distal part to improve 
venous blood return. 

17. Watch for oozing. Call house surgeon 
if pulse rises 20 points. 

1 8. Watch limb distal to bandage. Notify 
house surgeon if it becomes blue, cyanotic 
or edematous. 
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19. Diet first day, fluids ad lib. 

Second day, soft diet. 

Third day, regular diet. 

20. Soap suds enema on second day, 
thereafter p. r. n. twice. 

2 1 . House surgeon to examine part distal 
to bandage daily. 

22. Routine neurological examination 
weekly. 

23. Dressing with removal of sutures 
fifth to tenth day. 

24. Massage and galvanism on removal 
of splint. 

25. Diathermy for painful sore. 

In addition, the following routine is 
advisable for the reduction of increased 
intracranial pressure. 

(1) Lumbar puncture. 

(2) Hypertonic glucose by vein (100 c.c. 
of 50 per cent solution three times daily). 

(3) Caffeine sodium benzoate grains vii 
ss. every four hours (hypodermically). 

(4) Rectal taps of 25 per cent glucose 4 
oz. every four hours. 


(5) Elevate head of bed 1 5 to 45 0 . 

Skull trephine with ventricular punc- 
ture in posterior fossa and third 
ventricle tumors. 

If these measures prove inadequate, 

(6) Right subtemporal decompression 
in comatose cases with marked papilledema 
that do not react to the previous procedures 
within two or three hours. 

In conclusion, we have never regretted 
the inflexible rule in dealing with these 
cases, that both the neurological physician 
and the neurological surgeon must agree on 
the need for operation, before such opera- 
tion be undertaken. 
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’•EDITORIAL'- 


BOOTLEG SURGEONS 


A NEW breed of “cutter” has sprung 
up in various parts of the country. 
They are discovered in the poorer 
sections of densely populated communities. 
They are graduates of medical schools. 
They are licensed to practice medicine 
and surgery by the state in which they 
reside. 

These vermin are without a semblance 
of surgical training. Many of them cannot 
boast of a six months’ internship in a 
fourth rate hospital. Often they graduated 
from medical school within the past five 
years. They possess real insight into the 
psychology of human beings, have a thick 
crust, both mentally and spiritually, never 
did have a conscience, but their bump of 
business acumen is developed to the nth 
degree. 

1 1 


They open an office and personally 
call upon the general practitioners in 
their vicinity. They talk business from 
the start. The bootleg surgeon promises 
to use the practitioner when he can, for 
which he will be paid, and in return the 
general practitioner is to refer all his 
surgery to the “cutter” who will remit 
from 50 to 75 per cent of the fees charged. 
An equable arrangement for all parties. 
In no time the “carver” is doing a great 
volume of work. Needless to say all kinds 
of unnecessary surgery is done. The 
mortality is frightful. The morbidity never 
will be computed. But the patient always 
pays and pays. One of their favorite tricks 
is to give a hopeless prognosis. Should 
death follow their alibi is air-tight. If the 
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patient lives to leave the hospital or sana- 
tarium the surgeon is a miracle worker. 

Personally, we know several of this 
type. One of them not five years in practice 
already is independently rich. These surgi- 
cal outcasts may be criticized but nothing 
can be done about it — not at the present, 
at least — except giving vent to indignation, 
as we are doing, for example. 

The fault lies with our laws. One passes a 
state board examination and is launched 
forth to do surgery or medicine in any 
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or all its branches. No previous experience 
is necessary. 

It is hurting the medical profession. 
It is unfair to the public. It is unfair to 
the young man who spends from two to 
five years as an interne or hospital resident 
to prepare himself for his calling. 

Talk will get us nowhere. The laws 
need changing. Some of our medical 
practice acts need revising and long, 
sharp teeth added and then used. 

T. S. W. 


Subscribers to ht0iTim’C3UjOUniaI Of jS'QTgtnh visiting Ffew Tor\ City are minted 
to ina\e the office of the publishers, Paul B. Hoeber, Inc., 76 Fifth Avenue, K[ew Tori d 
their headquarters. Mail, packages or bundles may be addressed in our care. Hotel reser > 
vations ivill gladly be made for those advising us in advance; kindly advise in detail as to 
requirements and prices. List of operations in Flew Yor\ hospitals on file in our office daily. 



'CORRESPONDENCE- 


To the Editor: 

The case of a patient ninety-three years of 
age, in whom union of a medial fracture at 
the hip was attained by the abduction 
treatment, to which you have called my 
attention, suggests to me, that your readers 
may be interested in a summary of a recent 
analysis of the treatment of the same type 
of fractures at the Massachusetts General 
Hospital by the same method. 

According to Dr. Reggio the cases re- 
ceived at this hospital were the most 
unfavorable class. Yet in 70 per cent of 
the number (49 of 70} the abduction 
treatment was applied and in 66 per cent of 
the cases, in which it was carried to a con- 
clusion, union was attained. 

This percentage of repair presents a 
striking contrast to the results under the 
old system, as may be illustrated by recent 
statistics. 1 In 1928 Katzenstein reported to 
the Surgical Society of Berlin on 169 cases 
of transcervical fracture treated by con- 
ventional methods. Good results were 
attained in 11,5 per cent, a percentage 
which, according to Axhausen who dis- 
cussed the paper, might be accepted as 
representing the general experience. 2 

During the present year Hiibner has 
reported on 136 fractures treated at the 
Charity Hospital of Berlin. Bony union was 
attained in but 6 per cent and passable 
function in 17 per cent of the cases. 3 
It may be noted incidentally that there is 
on record a report by Scudder on the final 
results of a group of 16 cases treated at the 
Massachusetts General Hospital in pre- 
abduction days. Of these it is stated, that in 
but two instances was there useful function. 

The treatment of this fracture must be 
adapted to the patient as well as to the 
injury and from this standpoint Dr. 
Reggio’s report is distinctly disappointing, 
since the death rate was 26.5 per cent, or 

1 Reggio. A. W. J. Bone C* Joint Sure., 12: 819—826, 
193°. 

2 Zcntralb.f. Cbir., 53: 322-327, 1928. 

3 Arch. J. Orthop., May 1930. 


far higher than the average. It appears, 
however, that 9 of the 13 deaths (69 per 
cent) were in patients over seventy years of 
age, and that 7 might be classed as acci- 
dental or unusual, 1 from anesthesia, 5 
from embolism and 1 from cerebral 
hemorrhage. 

In a far larger number of cases of the 
same type treated by the same method 
reported by Lofberg the death rate was but 
6 per cent. 1 In a group of 77 cases treated 
by the staff of the Hospital for Ruptured 
and Crippled there were 5 deaths: one of 
pneumonia in a woman of eighty-eight, 1 
of senile dementia in a woman of seventy- 
eight four months later, 1 of advanced 
myocarditis and 2 from embolism. 

At a recent symposium on the treatment 
of medial fractures, Anschutz of Kiel 
expressed the opinion “that any other 
treatment than by the abduction method 
was irrational and absurd.” Mosenthal 
of Berlin said that there could be no dis- 
cussion of the relative merits of a treatment 
that had, according to published statistics, 
raised the percentage of bony union to 75 
per cent and in his own practice to 90 per 
cent of the cases. He concluded that the 
real obstacle. to its general adoption was 
inability to meet its requirements. 2 

According to Hey Groves 3 there are 
but two methods worth consideration, the 
abduction treatment and open operation. 

These conclusions refer only to medial 
fractures, in which the question is of direct 
repair, but they apply equally to those at 
the base since the abduction method is the 
only effective means of reducing resistant 
deformity, the essential preliminary of 
normal function which in the past has 
received no consideration whatever. 

The question at issue is of standard, 
whether it shall be positive or negative. 
What, in anticipation, may be termed the 

1 Zcntralb.f. Cbir., 54: 2184-88, 1927. 

" bled. Klin., 25: 463, 1029. 

3 J. Bone dr Joint Surg., 12: 1-11, 1930. 
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old teaching is based on the assumption 
that the result is practically determined by 
the character of the injury and that posi- 
tive intervention is essentially hazardous 
and futile. The typical patient presented to 
the student is aged and infirm and the 
characteristic fracture that which is least 
capable of repair. 

The abduction treatment is the exponent 
of radical reform, simply because it is in 
accord with the standard that governs the 
treatment of all other fractures. It is, 
therefore, primarily concerned with that 
neglected and submerged class, in which 
the treatment of the fracture is manifestly 
practicable. 

This class is represented by the 120 
cases of ununited fracture reported by 
Henderson 1 of the Mayo Clinic but 5 of 
which were in patients more than seventy 
years of age. Of i~o cases recorded at the 
Hospital for Ruptured and Crippled but 
1 5 per cent were in patients over seventy. 
Only 52 were seen within a week after the 
injury. The remainder represented ineffi- 
cient treatment and neglect. 

When it is officially conceded, that 
fracture of the neck of the femur is amen- 
able to the rules that govern the treatment 
of other fractures, and entitled, therefore, 
to the same moral and legal protection 
from incompetence and neglect, there 
can be, in a comprehensive sense, no 
alternative to the abduction method as 
a basic routine, and those who have trained 
in its application will find little occasion 
for substitutes. 

Verv trulv vours. 
Royal Whitman 

To tbc, Editor: 

In the March number of the American 
Journal of Surgery my attention was 
called to a paper on spinal anesthesia by 
Dr. Meyer Saklad. Amongst others he 
refers to a criticism of the Pitkin method 
which I wrote and which appeared in the 
Lancet in January, 1930. He draws con- 
clusions from that criticism which I 
had not dra\vn and did not intend should 

1 Surg. Gyncc. Obst., Feb., 1920. 
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be drawn. It is notoriously difficult to 
say what one means and it is obvious 
that I have failed to do so in this case. 
With your permission I will endeavor to 
set the matter right. Dr. Saklad divides 
spinal anesthetists into two categories, 
those who think a fall in blood pressure 
is of little or no consequence and those 
who think that it is a serious matter. He 
puts me in the former category. But I 
refuse to be so limited. It is a question 
of the patient and the circumstances. 
That an enormous fall of blood pressure 
even up to 75 per cent does not matter 
in the vast majority of cases is obvious 
from the fact that the vast majority of 
patients who have this fall recover. So 
though we may state it as a rule to which 
there are but few exceptions that a fall 
in blood pressure due to spinal anesthesia 
itself can be regarded with equanimity 
(provided the Trendelenburg position be 
used) yet the few exceptions are important. 
There is the patient with narrowed coro- 
nary arteries who needs all his blood 
pressure to force the blood to his heart 
wall. He will die if his blood pressure is 
lowered. He will die soon of course in 
any case. Then there is the patient whose 
blood pressure has been lowered 50 per 
cent by spinal anesthesia and the operation 
(extensive manipulations intra-abdominal) 
produces shock, because stimulating nerves 
(the vagus) not affected by the anesthetic. 
The blood pressure goes still lower and the 
patient may die of heart failure. Though 
the special anesthesia has not caused 
the death it has prepared the way for it. 
It is easy as a rule to prevent such a 
death if you are on the qui vive and if 
you can get an intravenous saline injection 
given at once. 

Secondly, Dr. Saklad says that Donald 
and I conclude that the use of this viscid 
solution of lighter specific gravity than 
spinal fluid is no more controllable than 
novocaine or neocaine crystals dissolved 
in spinal fluid and used as the anesthetic 
agent. I have drawn no such conclusion. 
I agree with Drs. Donald and Saklad 
that it is not as controllable as Pitkin 
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leads us to suppose. Seeing that the 
height of and duration of anesthesia are 
dependent on so many factors such as 
the dose, the height and weight of the 
patient, whether he is very ill or not, 
the force with which the injection is given, 
anatomical differences and absolute con- 
trollability arc somewhat illusive. It is 
difficult for one individual to have a 
large experience of different methods and 
I have very little experience of non-viscid 
solutions. I am relying on the opinion of 
Profs. Forgue and Basset who have 
had twenty years’ experience with them. 
Now they say they get vomiting about 
the twentieth minute so often as to be the 
rule. “A cette dose minima, I’agent chim- 
ique excite surtout Ie centre du vomisse- 
ment: de la, ces nausees, cette poussee 
de vomissements de la vingtieme minute, 
qu’il est classique ...” Also they never 
use more than 120 mg. Now with the 
viscid solution vomiting except that due 
to visceral manipulation is rare. This 
means that the viscid solution does not 
diffuse, does not excite the vomiting 
center, is therefore more controllable. 
For a high abdominal operation I never 
use less than 250 mg. that is double the 
dose recommended by Profs. Forgue and 
Basset. It is the viscidity which makes 
this much larger dose possible, it slows the 
absorption and the excretion and so gives 
us a much longer time, roughly twice as 
long (ninety minutes as against forty-five 
given by Profs. Forgue and Basset as their 
average). Again, Profs. Forgue and Basset 
quote with approval the sixth observation 
of Pitres and Abadie which is to the 
effect that in an area of full anesthesia 
islands occur in which the analgesic has 
taken no effect. This has never happened 
m my experience with the viscid solution. 
So in these three particulars, the absence 
of widespread diffusion, the increase in 
the length of time and the regularity in 
the disposition of the anesthetic the viscid 
solution is more under control than the 
mobile. 

Thirdly, Dr. Saklad says, “Both Donald 
and Hill reach the conclusion after a 


study of ephedrine that it does not prevent 
a fail of blood pressure.” I am still using it 
and in 100 mg. doses so I presume I have 
some reason for so doing. I am of opinion 
that it frequently lias an effect in keeping 
the blood pressure steady but many times 
the blood pressure falls heavily in spite of 
ephedrine. As an example: On Saturday 
last, April 18, a man aged sixty-seven 
suffering from gangrenous appendicitis 
and general peritonitis, had a blood pres- 
sure of 140 before operation. I gave him 
100 mg. of ephedrine followed by 270 mg. 
of novocainc contained in 2.7 c.c. of dura- 
eaine. Fifteen minutes later his blood 
pressure was 60 and ten minutes later 
still it had gone to 50 mm. Hg. The next 
day a man aged thirty-two with a kidney 
affected with tubercle was treated in 
exactly the same way as far as the anes- 
thetic was concerned. He was given 100 
mg. of ephedrine followed by 270 mg. of 
novocainc in 2.7 c.c. of duracain. His 
blood pressure before the operation was 
no, at the end of the operation one and 
one-half hours later his blood pressure 
was 140 and in the meantime had always 
been between these two figures. The 
operation was so long partly on account 
of the size of the kidney which weighed 
27 oz., 765 gm., and partly due to the 
fact that the ureter was dissected out 
anteriorly and divided by the cautery. 
The anesthesia in both cases was com- 
pletely successful in the sense that it was 
neither too high nor too low and neither 
patient wished to be made unconscious 
and both are making good recoveries. 
Whatever effect ephedrine may have over 
the fall of blood pressure due to the 
anesthetic it appears to have little or 
none in preventing the fall which some- 
times occurs later due to shock caused by 
intra-abdominal manipulations. This latter 
may be entirety replaced by a rise to 
normal by an intravenous saline ity !• 
together with an intramuscular injection 
of pitressin. Pitressin is to be preferred 
to adrenalin in these cases. 

E. Falkner Hill 
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“SENN’S TEST 


N icholas senn was bom in 

Buchs, Canton of St. Gall, Switzer- 
land, October 31, 1844. He was 
brought by his parents to the United 
States in 1852. They settled in the town of 
Ashford, Wisconsin. He graduated from 
the Fond du Lac High School, Wisconsin, 
1864, taught school for two years and at the 
same time read medicine with Dr. Munk. 
In 1868 he graduated from the Chicago 
Medical College with the degree of m.d. 
After an interneship of eighteen months 
in Cook County Hospital he moved to 
Elmore, Wisconsin, and began the practice 
of medicine. In 1874 he moved to Mil- 
waukee but three years later went to 
Germany to study, returning in 1880, 
at which time he was called to be professor 
of surgery in the College of Physicians 
and Surgeons, Chicago. In 1884 he was 
made professor of the principles and 
practice of surgery at the same college. 
In 1888 he became professor of surgery 
and surgical pathology in Rush Medical 
College and in 1891 at Rush succeeded 
Charles T. Parkes in the chair of practice 
of surgery and clinical surgery. In addition 
he was professor of surgery in the Chicago 
Polyclinic. He was chief surgeon to several 
hospitals. 

Early in his career he did much research 
work in abdominal surgery. He was a 
leader in this field. In his researches in 
intestinal perforation, especially in gun- 
shot wounds, he introduced hydrogen 
gas into the rectum; then a light was 
held near the coils of intestines and in 
this way the point of perforation discovered 
by the igniting gas (Senn’s test). Senn 
also employed plates of decalcified bone in 
intestinal anastomosis. He is responsible 


for much of our modern ideas of surgical 
tuberculosis. In 1885 he published an 
excellent book on “Surgery of the Pan- 
creas.” He was a rapid and voluminous 
writer. He wrote at all times, seldom using 
reference works. This resulted in loose, 
slipshod work and although he is credited 
with 160 volumes, few had more than a 
short life. 

Senn was the first in the West to conduct 
experiments on animals and report his 
conclusions. In 1896 he delivered the 
surgical oration, and in 1897 was president 
of the American Medical Association. 
He saw service in the Spanish American 
War. He gave wonderful books, especially 
of the older writers, to the Newberry 
Library. He endowed the Senn room in St. 
Joseph’s Hospital (Chicago) where he 
was confined in his last illness. To Rush 
Medical College he gave a clinical building 
at an approximate cost of Si 00,000. 

Senn was a pioneer pathologist in this 
country and brought it into practical 
application with his surgery. 

He was short, thick set, nervous, untir- 
ing, simple minded, sympathetic. He 
founded no school; neither did he train 
younger men to carry on from where he 
left off. He was jealous of competition. 

In his later years he was widely travelled 
and wrote of what he saw and experienced. 
On what was to be his last trip he climbed 
a mountain 16,000 feet high which was 
responsible for a cardiac dilatation. Re- 
turned home he rapidly grew worse, 
entered a hospital and died, leaving a 
widow and two sons, both physicians, at 
the age of sixty-four years, on January 
2, 1908. 

T. S. W. 
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[From Feraelius’ Universa Medicina, Geneva, 1679.] 

BOOKSHELF BROWSING 


THE “BYRTH OF MANKYNDE”* 

THE 1540 EDITION 

Charles A. Gordon, m.d., f.a.c.s. 

BROOKLYN, N. Y. 

I N the library of the Medical Society printed again in 1 545, and ran through one 
of the County of Kings, of Kings edition after another until 1654. For over 
County, Brooklyn, New York, is a a hundred years the only textbook in 
r co P^ of Richard Jonas’ “ Bryth English, it was frequently revised without 
ol Mankynde imprinted at London b} f the addition of much of importance. 

‘ ln G 40 - This, the first edition of It is not my intention to describe the 

the first book on obstetrics printed in “Byrth of Mankynde” minutely, as that 
"nghsh is commonly referred to as Ray- was brilliantly done by J. W. Ballantyne of 
na e s yrth of Mankynde. ” Edinburgh in 1906. He, however, never saw 

t is a translation of De partu hominis a perfect first edition, as the British 
et quae circa ipsum accidunt, Libelius D. Museum copy, the only one to which he 
ucharn Rhodionis, Medici,” the Latin had access was “imperfect, consisting of 
e ition o Der Schwangern Fravwen und but 84 numbered leaves instead of 86 in 
e ammen Rosengarten, by Eucharius Herbert’s [Heber’s] copy, and it lacks the 
Kosslm, which was first printed at Strass- plates.” A copy in the library of the 
ur 0 in 1513, and translated into Latin in Obstetrical Society of London and another 
tyX, irstat jrankfort. . jn the Iibraty of the University of Glasgow, 

er am } tie rnost interesting book on said to be 1 540 editions, were rejected by 


obstetrics in English, this edition is ex- 
tremely rare and of great interest as the 
very beginning of all our obstetric litera 
ture. Though J. H. Aveling in 1875 dis 


him. 

Heber’s copy described by Dibdin in 
1816 as perfect, “had 86 numbered leaves, 
rn I . 'r'V'f ;** quarto, stout paper, fine large Gothic 

nnnusrrm^nf rr ntIS L ^ useum a type.” Ballantyne thought his description 

Iuin in not ^i 1 te ^r cent pty> “vel- exceedingly valuable on account of the 
illuminated*' t' • j Y wr ‘ tten an d great rarity of this edition. Dibdin gave the 

pa cr CS G r i’j 1 "° , un r< j^ t , h T i . r i y : four ta ^>L of contents, and noted the presence 
and the Dis-eicn w' ° te< ^ ^ ic j w ifery of “Cum privlegio Regali, ad imprimendum 
ieen “STJ ,t had never solum” at the° bottom of the title-page. 

KCwH b yame popula,- ■'Between folios xx.v and V are 
Both of Mankynde, wh,ch was copper plate engravings containing 

<..1 .it .1 meeting of the Brooklyn G\ nccological Society, December 5, 1930. 
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four 

seven- 
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teen illustrations of children in utero,” 
he said. This copy cannot be traced. 

Gustav Klein of Munich in 1910 showed 
that there were fifteen English editions of 
Raynalde’s book from 1540 to 1654, two or 
three more than Ballantvne was able to 
find, but of the first, or Jonas edition, 
he was sure there never was another. 

Klein had in his possession a manuscript 
in quarto with the title “The byrth of 
mankynde newly translated out of laten in 
to Englysshe. ” Fixing its date as not before 
1535, an d pointing out that no one would 
be likely to write out a book already in 
print, he concluded that his was the original 
manuscript. A treasure indeed. 

Denman stated in 1794 that “Dr. Combe 
has in his possession the identical manu- 
script copy of this work, which was pre- 
sented to Catherine, Queen of Henry the 
viii. This copy is signed with the name 

of Jonas, but it does not appear 

why the book was afterward published by 
Raynold in his own name.” This manu- 
script in 1840 was in the possession of T. J. 
Pettigrew, who briefly described the 1540 
edition “as of exceeding rarity.” 

Sir D’Arcy Power states that after the 
death of Mr. Pettigrew in 1865, it was sold 
at Sotheby’s to a dealer, and passed, he 
believes, into the hands of Dr. Lloyd 
Roberts of Manchester. He does not, 
however, know its present whereabouts, 
and knew nothing of Klein’s claim to 
ownership. Nor was Klein aware of the 
previous whereabouts of his manuscript, 
nor does he say that Jonas’ signature 
appears therein. It seems that it should. 

Further search for the manuscript has 
proved fruitless. Dr. Lloyd Roberts died in 
1920. Mr. Wilson, Librarian of the Man- 
chester Medical Society and University of 
Manchester, was not aware that Dr. 
Roberts possessed the manuscript, but 
feels sure that if he did, it would be found 
in the Library of the Royal College of 
Physicians, London. It is not there, how- 
ever, nor is it in Manchester. Gustav Klein 
too is dead; the major portion of his 
library went to the University of Louvain. 


The manuscript was not offered to them, 
and possibly was sold separately. There is 
no doubt of its existence somewhere, yet it 
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Fig. 1 . Title-page 1540 edition. 

The byrth of Mankynde / ncwlv translated out of 
Laten into Englysche. In the which is entreated of all 
suchc thynges the which chauncc to women in theyr 
labor and ail suchc infyrmitees whiche happen unto 
the infantes after they be delyuered. And also at 
the latter ende or in the thyrde or last boke is 
entreated of the Concepcion of mankynde and howe 
manye wayes it may be letted or furthered, with 
clivers other fruytefull thynges, as doth appere in 
the table before the bookc. 


seems strange that a treasure like this 
could survive the centuries, appearing 
in 1794, 1840 and 1910, only to vanish 
again. The story of its wanderings has yet 
to be told. 

Klein also knew nothing of a description 
of our first edition by George Jackson 
Fisher, from whom we obtained it. Fisher, 
an ardent bibliophile, described it in 1881 
quite completely, but not quite correct^ 
as he had no knowledge of the important 
facts later unearthed by Ballantyne. 
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Kiein, however, claimed to have the only 
complete or perfect copy of the 1540 
edition. “Mein Exemplar,” he said “88 

VNTO THE QJENE. FOL.V'I. 

C&nfti tl)c molt grnciousf /anti in all good* 
mffe molt excellent ncntious flaop Client 
5Statljccp«c/\tipfe nnn molt Derclp bclo* 
tiyD fpoufelnito tl)c inolte ntpgljtp 
fapicntCOnltcn pjpntc/Bpngc 
$cnrp tl)tAmi.ftici)arii 3o= 
nas njpffljetl) perpcttmll 
loycmiDfcltcytc, 



i tycrcas of late (tnofle crrrt* 
§lent Dcritious £iurnO man? 
agoodp and p?opec ireatpfc/ 
||| as men tonccrnpngc ijoipe 

^rmpturci Mjcrcta is oiitcp* 

tttDtljcmtclpcomfojtcanD confoiatfff of all 
fiompcpcopicias otljec pjopljane acres aim 
telenets rpgljt ncteffarp to be ImoUien $ ijan 
(nbfc/ljattcbcnbp tljcpapncfuil opUgcnee 
of fiielje claritcsmijirlj Ijauc einbnfpe D tl)tnt 
in tlje tame peep carneftipc auo ctrcmnrpect* 
Ipe fet fo?tl) in tljts ottre Pmlgace €uglpffljc 
innge / to tljcgrcatc enrptrtipngc of ouc mo# 
tDec langagc/mm aim tljc greate wtliic ano 
pjofet of allpeople bfpnge ti)t fame / aim a* 
monge all otljec tinges /oute of tljc noble 
fepence of i&Jjtfp&e Dane ben bpnccs/ proper/ 

aim 


Fig. 2. Dedication, 1540 edition. Unto the Quene. Unto 
the most gracious / and in all goodnesse most excel- 
lent vertuous Lady Quene Katheryn / vvyse and most 
derely beloyvd spouse unto the most mighty sapient 
Christen prynce / Kynge Henry the van Richard 
Jonas vvyscheth perpetuall j oye and felicyte. 

Where as of late (most excellent vertuous Quene) 
many goodly and proper treatyses as well concerynge 
holye scripture / wherein is conteyned the onely 
comforte and consolatio of all godlye people: as other 
prophane artes and sciences ryght necessary to be 
knowen and had in use / have been by the paynefull 
dv ligence of suchc clarkes which have entbusyed 
them in same very earnestlye and circumspectyle set 
forth in this oure wulgare Englysche tunge / to 
the great enryching of our mother language / and also 
the greate utilite and profet of all people usyng the 
same / and amonge all other thynges / oute of the 
noble sev ence of Phisyke have been dyuers / proper /. 


numerierte blatter hat und die Kupfertafeln 
enthalt; somit ware mein Exemplar das 
eimge bis jetzt bekannte vollstandige 


Exemplar der Englischen Aufgabe von 

' 54 °\ 

It is my purpose to acquaint bibliophiles 
with the existence of another copy of this 
book. 

For centuries authorship was erroneously 
attributed to Thomas Raynalde, a London 
physician, the T. R. in the colophon being 
held to mean him. Strange to say this idea 
was often referred to authoritatively. 
Ames and Dibdin who had seen the first 
edition, had failed to construe properly 
the dedication of the first edition by 
Richard Jonas in the light of the prologue 
of the second edition where Thomas 
Raynalde refers to: 

... a certavne studious and diligent clarfce 
at the request and desyre of divers honest and 
sad matrones, beynge of hys acquayntaunce, 
dyd translate out of Latin into English a great 
part of thys boke, entiteling it according to the 
Latine inscription (de partu hominis, that is to 
save: of the byrth of mankynd) which we nowe 
do name (The womans boke) (for so moch as 
the most parte or well neare all therein en- 
treated of, doth concerne and touche onely 
women). In whych his translation he varied, 
or declyned nothing at al from the steppes of his 
Latine auctor. Obseruynge more fydelyte in 
translatynge and alowyng many thynges in the 
same Boke, greatly neadyng admonityon and 
wary aduyse or counsell to the readers, whyche 
otherwyse myghte sometymes use that for a 
helpe, thee which shoulde turne to a hynder- 
aunce, wherefore I reuoluying and earnestly 
reuysinge from top to toe sayd boke, and here 
withal considering the manifold utilite and 
profyte, which thereby moughts ensue to all 
women [as touching that purpose] yf it were 
more narrowly Ioked over, and wyth a 
strayghter iudgement more exactly every thing 
therein pondred and tryed, thoughte my labour 
and paynes should not he euyl employed, ne 
unthankefully accepted and receaued of al 
honest, discrete and sage women. If I after 
good and dylygent perusing thereof dyd 
correcte and amende soche fautes in it, as 
seemed worthy of the same, and to aduyse the 
readers what thynges were good or intolerable 
to be used, which were daungerous, and which 
were utterly to be eschued. The which thinge I 
have not only so done, but over this have 
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thereunto adioyned and annexed dyuers more 
experimented and more familier medicines. 

By a strange coincidence there lived in 
London at the same time, two Thomas 
Raynaldes, the one a printer, at the Signe 
of the Star in St. Paul’s Churchyard, the 
other a physician who practiced in London 
and Paris, and who may have been a rela- 
tive of the printer. Richard Jonas, about 
whom nothing more is known, was the 
studious and diligent clarke referred to by 
the editor of the second edition, as the 
translator of the first. These facts seem to 
have been clearly established by the 
brilliant researches of Ballantyne who 
admits that “It is just possible that Thomas 
Raynalde may have been the maker of the 
translation of 1540, and that he took the 
nom de plume of Richard Jonas to save 
himself from the possible obloquy to the 
physician who concerned himself [in those 
times] with the subject of midwifery.”* 

The work is still called Raynalde’s 
“Byrth of Mankynde,” and has been for 
almost four hundred years, although the 
author of the first edition was Richard 
Jonas. Fisher was not deceived, nor was 
Robert Bland, but others were, until 
the question was definitely settled by 
Ballantyne. The first edition was revised 
“from top to toe” in 1545 by Thomas 
Raynalde, who added the prologue and 
other material. “He may have edited the 
third edition in 1552 and the fourth in 1560, 
but subsequent editions were almost identi- 
cal, and probably Thomas Raynalde, the 
physician, had no hand in them. ” 

THE 1540 EDITION 

Our beautiful copy is in fine condition, 
bound in old red leather, and the finest 

* Sir Wra. Osier in Bibliotheca Osleriana, Bibliotheca 
Secunda under item 3S21 (Oxford, at the Clarendon 
Press, 1029) says: “Mr. W. H. Buckler, in a personal 
communication (1924), suggests that Dr. Raynalde, 
the editor, may have been a Thos. Raynolde of Merton 
College (b.a., 151S: Fellow, 1520) who, through the 
influence of John Chambre, physician to Henry vm, 
became chaplain to Queen Jane Seymour. This con- 
nexion and the fact that he visited Paris both have 
some significance (cf. Ballantyne, pp. 304-6). He should 
not be confused with Thos. Raynoldes, or Reynolds, 
n.A. in i522,FeIIow of Merton in 1526 and later Warden.” 


specimen of black letter I have ever seen. 
The paper is strong, clear and hardly 
yellowed with age. Gothic was introduced 
into England by Caxton, who brought the 
art of printing there in 1457, and was 
employed extensively in a great many of 
the earliest presses all over Europe. It is 
now called lettre de forme, black letter, or 
English in English speaking countries. 

Within its covers are the bookplates of 
Russell Plumptre and Robert Bland, and a 
note signed R. B. (Robert Bland) is care- 
fully written. 

Tliis book was bought at Leigh & Sothebye, 
Mareli 20, 1794, out of the library of Dr. 
Russell Plumbtre, many years Regius Professor 
of Phvsick in the University of Cambridge who 
lived to a very advanced age. I believe more 
than 90 years of age.* It is a translation of 
Eucharius Rhodion, De Partu Hominis, pub- 
lished originally in German, and first translated 
into Latin and printed at Frankfort in the year 
1 532 . . . But of the present translation which 
is exceedingly scarce, there never was another 
edition. R:B: 

Plumptre filled the chair of Physick at 
Cambridge for more than half a century, 
dying in 1793, aged eighty-four. I have 
been able to find no record of his writings. 

Robert Bland, however, a well known 
obstetrician who died in London in 1816, 
aged seventy-six, was the author of — 

1. Some Calculations of the Number of 
Accidents or Deaths which happen from 
Parturition, qto. Lond. 1781. 

2. Observations on Human and Com- 
parative Parturition. 8vo. Lond. 1794. 

3. Proverbs, chiefly taken from the 
Adagia of Erasmus, with Explanations; 
and illustrated by Examples from the 
Spanish, Italian, French and English 
languages. 2 vols. 121110. Lond. 1814. 

The book is a small quarto containing 
88 leaves or 175 unnumbered pages. The 
type matter on the back of folio 85 and 
folio 87 is transposed, through printer’s 
error. The text on the back of folio 87 
should be on the back of folio 85, and vice 
versa. This is exactly as in Klein’s copy, 

* Dr. Russell Plumptre, was born 1709, died 1793. 
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for Klein says, “Blatt 85 verso and 87 
verso sind imsatz verwechselt. ” There are 
three Bokes, firste, seconde and third e. 

VNT O THE REDER 

C 3>i iitmionicion to tljcteaDcc. 

fo imifljc as toe hauc e nterpjpfctj tlje 
u mtcrp?etattou of this pjefent boke , offt* 

S ilffiSaifi^ rpngcanDDcDicatimgitunto otic mode 
w gracious ano tortuous £lucnc featc; 

3 oiiclp, bp it mpttfjptig aub tenbtcpitg 

tlje toilttc anti tocaltljc of ail tooBtcn, as 
toucijpngc ti;c greate parcll $ bangeours, tofeeb mode 
romiueulp oppirlfttlj them m tljepj papncfail labours 
31 tcqtip; c all fuchc men ttt the name of (Sob , tohtthc at 
nap tpmc fljnll cljauufc to Ijnuc this boke .that tijep bfc 
tt gobipc , attb onelp to tlje p;oftt of tljcp? ttcpghbours, 
btterlp efchupngcallrebatobcanDimfemcIp commmtt 
cation of nnptbpngcscontnpneDm thefame, asthtp 
topll aitfwerc before <sot>, tohiclje as toptneffeth Cftuft, 
topllrcqupjc a coimteof allpDclltoojDcs, anbmuche 
inojc that of all rebatooe aub toicljarttable toogics. 
Cticcp tljpnge, as fapth Salomon, hath his tpme, ontx. 
truelp that to farre outc of tpmc, pea attb farce from all 
goob boitcfhc, thatfomc bfc at the commune tables 
aub tmthout anp biffecence before all companies rubes 
Iptaub leubclpe to talbc of fuche thpngcs, in thetohtch 
thep ought tatijec to fenotocmttcht, anb to fapclptttll, 
but onlp tohece it mapebo goob, magmfpcng the mpgh 
tpe ©ob of nature mall his toojkts, eompalftonatpngc 
anb pptpenge outc cucn <£f);ima»s,tljc toomen tohithe 
furtapneanb enbuccfo? the tpmc fo greate boloj anb 
papue fo; thebp’th of mankpnoc aub bclpuc; 
rnuncc of tljc feme in to the toojlbr, 

l^apfe <Sob in allhfe too;fer s« 

Fig. 3. Unto the Redcr. 

An admonition to the reader. For so niuche as we 
have enterprysed the interpretation of this present 
boke, oflerynge and dedicatyng it unto our moste 
gracyous and vertuous Quene Katheryn oncly, by it 
nvynding and tenderyng the utilite and wealthe of all 
"omen, as touchynge the greate parcll and dangeours, 
which moste commenly oppreseth them in theyr 
paynefull labours, I requyre all such men in the 
name of God, whiche at any tyme shall chaunse to 
have this boke, that they use it godlye, and onely to 
the profet of theyr neyghbours, utterly eschewing 
all rebawde and unsemely communication of any' 
thynges contayned in the same, as they will answere 
before God, whiche as wytnesseth Christ, will requyre 
a counte of all ydell wordes, and much more then of all 
rebawde and uncharitable wordes. Everythynge, as 
sayth Salamon, has his tyme, and truly that is farre 
oute of tyme, yea and farre from all good honestie, 
that some use at the commune tables and without 
any difference before all companyes rudelye and 
leudelye to talk of suche thynges, in the which they 
ought rather to knowe muchc, and to saye lyttcll, 
but only where it maye do good, magnifyeng the 
myghtye God of nature in all his workes, compas- 
sionatynge and pvtenge oure even Christians, the 


The plates however are between folios 
xxiv and xxv, not between folios xx and 
xxi as in Klein’s copy. They are between 
13 and 14 of the text description which is 
apparently their natural place. These plates 
are sewed in with a strong thread, in the 
same way and with the same thread that 
stitching is done in other parts of the book. 
A “Rosengarten” of 1528, and a “De 
Partu Hominis” of 1554, also in our 
possession, are sewed in the same manner 
with the same kind of thread. In every 
particular, save the location of the plates 
our edition collates perfectly with Klein’s 
description. 

Sir D’Arcy Power locates the plates as 
between folios xxxiv and xxxv. He has 
since corrected this to folios xxiv and xxv, 
agreeing with Dibdin’s description of the 
British Museum specimen, and our copy. 
He is the first to state that there were two 
issues in 1540, one with “Cum privlegio 
Regali, ad imprimendum solum” on the 
title-page, the other without this privilege. 
It has been repeatedly stated that there 
was but one edition, and this is probabfy 
the fact. Power himself suggests that the 
printer after selling a number of copies 
issued the remainder with a new or altered 
title-page. The text was not reset since 
peculiarities in type and printer’s errors 
are identical in the two issues, once the 
property of Dr. Lloyd Roberts and now in 
the possession of the Royal College of 
Physicians, London; one copy is not com- 
plete, however, lacking the birth figures. 

The title page, [Power says] is of extreme 
interest. The ornament consists of four sepa- 
rate panels. The two side ones are not similar, 
that on the dexter side contains two small 
animals, that on the sinister side is a floral 
decoration ending in a burning censer. The 
lower panel represents a duel of monkeys, 
armed with a broom and a pitchfork, mounted 
on Iambs. The real interest of the title page lies 
in the top panel. It consists of a rose and cable 
ornament with an empty shield in the ce nter. 

women whyche sustayne and endure for the tyme so 

greate dolor and payne for the byrth of Mankyndc 

and delyverance of the same in to the worlde. Pravse 

God in all his workes. 
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Our copy, as well as Klein’s, has the 
privilege and title-page as he describes. 
In a comparison of the ornamental initial 
letters which he has worked out as a means 
of identifying various editions, our copy 
collates perfectly with his description. 
The upside down “i” initial letter is an 
interesting example of the printer’s troubles 
with the wood block. The “\v” is said by 
Power to be a beautiful specimen of wood 
cutting. 

THE “BYRTHE FYGURES” 

There are four copper plate engravings 
on two pages, showing in all xvii illustra- 
tions of the fetus in utero, and the woman’s 
stool. These are the famous “byrthe 
fvgures” which appeared first as woodcuts 
in the German and Latin editions, them- 
selves the earliest obstetrical figures printed 
from wooden blocks. 

Martin Flack, Jr., the printer of Rbsslin’s 
book, had them cut bv the famous wood- 
cutter, Erhard Schon in 1513. Manuscripts 
found in Paris, Rome, Dresden, Copen- 
hagen and Munich all show 15 to 16 
positions of the fetus. Curious and purler 
imaginative as they are, it is interesting to 
note that a few years before, Leonardo da 
Vinci had sketched the fetus from post- 
mortem observation of the opened uterus. 

These copper plate impressions were 
made with a roller or a rolling press, and are 
of great interest typographically as, with 
one possible exception, the frontispiece to 
Galenus’ “De Tempera mentis,” printed at 
Cambridge in 1521, they were the very 
first copper plate impressions seen in 
England. It is not known whether they 
were cut in England or not, but they 
probably were, as they do not compare at 
all favorably with other work of that 
period in Europe, where the greatest 
geniuses, as soon as the art of printing was 
spread abroad, threw themselves whole 
heartedly into the perfection of the new 
art. The great masters of design, who had 
earned fame by their work in cutting 
wood, soon found that engraving upon 
copper was much easier, with happier 


effects in anatomic illustration at least; the 
old art suffered, and the new became more 
perfect. 

BOKE, f OL, LXXX V II I. 

Declares / fo; bzemce ant) (I)D 2 tene[fc 
lDc foz tips cyme do let pnffc / maftpnge litre 
m enbe of tftte trcsttpfe ; the Uffpcpe M 
Ijaue compofcD ano tranfiateD 
oute of ftaten/ to tl;e ho- 
nour of d5oD/ the Dtfc 
NtcanDpiofctteof 
alUjoneffcina* 
trone& 

3>eo$ratta$, 

C3mp$nteD atHonDom 

3tmo £>oiniuh €<£€€€. 23L 

Fig. 4. Last folio. Colphon. Declared / which for bre- 
vitc and sbortnessc we for this tyme do let passe / 
makyngc here an ende of this treatyse / the which we 
have composed and translated oute of Latcn / to 
the honour of God / the utilitc and profette of all 
honcstc matrones. Deo gratias. 

linprvnted at London bv T. R. Anno Domini M, 
A1CCCCCXL. 

Printing however was in a deplorable 
condition in England at the end of the 
15th century. The best evidence of this 
was the enactment of a law in 1483, 

. . . by which any artificer, or merchant 
stranger of what nation or country he be of, 
was not to be hindred from bringing into this 
realm, or selling by retail or otherwise any 
books written or printed . . . which he hath, 
or shall have, to sell by way of merchandise — or 
from their dwelling within this said realm for 
the exercise of the said occupation. 

The plates of the first edition up to 
now never have been reproduced. Dibdin’s 
reproduction in 1810 was “printed from a 
wooden block for the convenience of press 
work,” and he copied but five of the “byrth 
fygures,” vm to xii. 

These famous figures were not original 
with Rosslin. There is no doubt of that. 
Manuscripts all over Europe contained a 
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great many illustrations, from which pic- 
tures in the early printed books were freely 
borrowed. These came almost certainly 

THE BIRTH FYGVR.ES 

TX. r ST'VLE 

1 *■ 



from Moschion’s or Muscio’s Latin “Cate- 
chismus for Midwives,” and were taken by 
him from Soranos. In a scholarly discussion 
of the “Rosengarten, ” Ingerslev points out 
an analogy between Moschion’s version of 
Soranos with Rosslin’s text, and shows that 
the illustrated “Codex Palatinus” contain- 
ing 16 illustrations of positions of the fetus 
was in Heidelberg close by, when Rosslin’s 
book was published. Soranos, the first to 
draw the uterus, compared it to a cupping 
glass. 

Who Muscio was is not quite clear, or 
when he lived, but probably in the sixth 
century; his manuscripts were widely 
distributed, and it is definitely known since 


the epoch making discovery of the original 
work of Soranos in 1838 by Fr. Reinboldt 
Dietz, that Muscios’ work was but taken 

THE BYRTHE 



from Soranos, the Ephesian, who lived in 
Rome a short time before Galen. 

The first plate bears the caption “Birth 
Fygures, ” the other three are called 
“The Byrthe Fygures,” with these words 
as one heading extending across the top of 
the second and third plates. 

The uterus in all the figures looks like a 
Florence flask, each with a child, twin, or 
monstrous pregnancy stretched out at fun 
length with the arms over the head m 
almost every attitude of the gymnast. 
Fisher thought the ages of the fetus might 
be anywhere from one to ten years, but 
many look years older, with the faces of old 
men. 
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Proper illustrations from an anatomical it could be found in the great institutions of 
point of view arc not found in medical learning, and it was not until the 19th 
literature until Smellie in 1754, and century that the average midwife felt that 


KYctvrls 



Fig. 7. 


Figs. 5, 6, 7, and 8. The bvrthv fygurcs and womans 

jherc. Possibly first copper 




Fig. S. 


stowlc, 1540 edition figures. Reproduced for the first time 
plate impressions in England. 


William Hunter in 1774, published their 
work. 

THE BIRTH STOOL 

The obstetrical chair, birth bench, birth 
stool, or woman’s stowle of Rosslin is 
exactly like the chair of Soranos. It flour- 
ished in Greece and Rome, was well known 
to Soranos and Galen, and later to Actios, 
Aeginetes and Avicenna, apparently sur- 
viving best in Italy. Its modifications were 
numerous, and all sorts of mechanical 
contrivances were added to it, in the hope 
of assisting delivery. In the 17th century 


she could do without it. In our own times we 
have seen attempts made to revive it. 
Mauriceau in the 17th century was the first 
to make routine use of the bed for delivery. 
Among primitive peoples the delivery 
posture was anything but lying down; 
they were delivered standing, suspended, 
sitting, squatting, kneeling, or semi-re- 
cumbent either on the lap of an assistant, 
in a chair, on the floor, or the ground. 

The antiquity of the stool has interested 
many, and the famous chapter of Exodus 
has often been quoted. Pharaoh speaking 
to two midwives, said: “when ye do the 
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office of midwife to the Hebrew women, and 
see them upon the stools, if it be a son, then 
ye shall kill him ...” 

Engelmann was convinced that its antiq- 
uity had been vastly overrated, and he 
translated the ancient Hebrew word ebnaim 
in this passage, as stones not stools. Soranos 
however, describes the chair exactly as 
Rosslin pictured it, and speaks of it as 
being used by Herophilos. This is enough 
to assure us of its antiquity, as it was 
certainly known to the Alexandrian School. 
Rosslin’s picture is the first found in the 
literature. “The midwyfes,” he says “have 
stoles for the nonce, whiche beynge but 
lowe, and not hye from the grounde, he 
made so compasse wyse and cave or holowe 
in the middes that that mai be receaved 
from underneth which is looked for.” 

HISTORICAL RETROSPECT 

The importance of this curious book is 
best estimated in terms of the “Rosen- 
garten, ” which Fasbender calls a milestone 
in the history of midwifery. Purely a 
compilation, or review, containing nothing 
new, it simply collected material, from the 
ancient and medieval periods, Hippocrates 
and Galen to Avicenna and Albertus 
Magnus. It was written in a language 
understood by those whom it was intended 
to reach, the ignorant midwives of the 
time. Rosslin has been called the teacher of 
the midwives of Europe. 

Although usually referred to as the first 
book on obstetrics, this is not quite 
true, as Ortolf of Bavaria had written a 
little book, without date or title, which 
never attained more than scant attention 
and little circulation. Rosslin’s book how- 
ever went into a hundred editions. Al- 
though he died in 1526, long before the 
publication of the English edition, he saw it 
translated into Dutch in 1516 and Bohe- 
mian in 1519. There were 28 Dutch 
translations up to 1742. 

The book marked the renaissance of 
obstetrics which had languished for four- 
teen centuries. It was certainly the highest 


authority on obstetrics in the 16th century. 
It accomplished only a little in the revival 
of the lost art of podalic version, for which 
Pare and his pupil Guillemeau did so much 
later. It was not until the latter part of the 
17th century, however, by the teaching of 
Mauriceau especially, that this operation 
became an important obstetric procedure. 

With the fall of empire in Egypt, Greece 
and finally Rome, the art of midwifery 
declined. The fairly well developed knowl- 
edge of those periods waned and was almost 
lost. Aetios in the 6th century was the last 
to mention podalic version, a thousand 
years before Pare. A search of medieval 
literature yields but little worthy of note. 

Modern medicine has its deepest and 
strongest root in the medical knowledge of 
ancient Greece, for Hippocrates in the 
5th century before Christ, had elevated his 
art to a point which it did not reach again 
for six hundred years. In his time, although 
physicians assisted midwives, they were 
not highly regarded, but the midwives were 
recognized by law, and their duties clear!} 
prescribed and understood. Such a condi- 
tion did not occur again until 1555 m 
Ratisbon. About that time too a school for 
midwives was established at the Hotel 
Dieu in Paris. 

After the fall of Corinth in 146 b. c., their 
physicians deserted Greece for her stronger 
neighbor, Rome, where, at first unwelcome, 
they increased in influence and knowledge, 
until in the second century of the Christian 
era Soranos of Ephesus, a great physician, 
became the greatest obstetrician of antiq- 
uity. From his time until the publication 
of Rosslin’s book, no progress was made. 
The obstetrical procedures of the Greeks 
were lost, and little more than mutilating 
operations were done upon the fetus. 

Soranos himself did obstetrics, but with 
the next two hundred years, the physician 
as accoucheur passed so completely that his 
presence at a delivery not only was un- 
wanted, but actually frowned upon by 
custom. 

In Pare’s time, the physician began to 
come into his own. Boucher later delivered 
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La Valliere, the mistress of Louis xiv, and 
Clement in 1682 officiated at the birth of 
the Dauphin. He received the title of 
accoucheur, but the word man midwife 
persisted until the last century. 

There is no evidence that Rosslin ever 
delivered a patient. Ingerslev thought he 
was no doubt a famous and able obstetri- 
cian, while Siebold believed that he had no 
practical knowledge of obstetrics whatever. 
At any rate in 1 522 Dr. Wertt of Hamburg, 
disguised in woman’s clothes in order to 
witness a delivery, was burned to death for 
his pains. 

No picture of Rosslin can be found, but 
some idea of his appearance can be gained 
from the woodcut in his book, which shows 
him presenting his book to the Duchess 
of Brunswick, his patroness. Of his life and 
attainments, we know little more than that 
previous to his becoming city physician of 
Frankfort, he had been a doctor in Worms. 

The curious title of his book is of interest. 
Haggard thinks that Rosslin, probably 
never having seen a child born, felt the 
humor of his position; the book was a 
“Garden of Roses for pregnant women and 
for midwives.” Choulant connects it only 
with the name of the author, while Inger- 
slev thought a botanical title was selected 
because Germany from its earliest time 
was a fertile field for the sale of books of 
that sort. 

All these things are of great interest, 
yet possibly of very little value except to 
those who are concerned with tracing the 
beginnings of our obstetric art. 

I would like to include the entire book, 
but that is of course impossible. So few 
have seen it. Copies of Jonas’ translation 
are not available, although it seems that 
its quaint language, old spelling, curious 
prescriptions and medieval advice would 
appeal to every one interested in obstetrics. 
A few excerpts follow: 

Of deade byrthes . . . and by what meanes 
it may also be expelled . . . Fyrste without 
instrumentes with this fumigation: take other 
the hove or dunge of an asse, and put it on coles, 
and Iette the woman reeeave the fume under- 


neathe. Another: take the skynne of an adder, 
castoreum, brymstone, galbanum, oppopon- 
cum, madder that the dyerres occupye, pygeons 
dunge, or hawkes dunge: beate all these to 
powder, and temper them with oxe gall, and 
make pylles of it each of the quantite of a 
fylbert nutte, and then put one after another in 
the coles, and reeeave the fume thorowe a 
pype or conduyte made for that purpose in to 
the privities. 

Fourteen other methods follotv. 

On how' to determine sex: 

. . . but if ye be desirous to know w hether 
the conception be man or woman : then lette a 
droppe of her mylke or twayne be mylked on a 
smoothe glasse, or a bryght knyfe, other elles 
on the navle of one of her fyngers, and yf the 
mylke flew and spredde abrode upon it, by and 
by then is it a woman chylde: but yf the droppe 
of mylke contynue and stand styll uppon that, 
the whiche it is milked on, then it is a sygne of a 
man chylde. Item yf it be a male, then shall the 
woman with chylde be well coloured, and 
lyghte, her belly rounde, bygger towards the 
ryghte syde then the lefte, for alwayes the man 
chylde lyeth in the ryghte side, the woman in 
the lefte side. 

Yf it chance that the woman in her labour 
dye, and the chylde hauyng Iyfe in it: then shal 
it be meete to kepe open the womans mouth, 
and also the nether places; so that the chylde by 
that means both reeeave and also expell ayre 
and breath, which otherwyse mvght be stopped, 
to the destruction of the chylde. ' 

I could not conclude without offering 
my earnest thanks to Mr. Charles Franken- 
berger, Librarian of the Medical Society of 
the County of Kings, whose enthusiastic, 
tireless help in research has been a great 
help to me. 
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BOOK REVIEWS 


An Introduction to Gynecology. C. 
Jeff Miller, m.d. St. Louis, C. V. Mosby 
Co., 1931. 

Dr. Miller needs no introduction to the 
medical profession of this country. His accom- 
plishments have been many; the honors 
bestowed upon him have been earned by years 
of endeavor. 

The beginning of his preface is characteristic: 
“It is incumbent upon the author of a new 
textbook of gynecology, in view of the many 
excellent ones which already exist, to offer an 
explanation of his performance, if not an 
apology for it. In my own case, my teaching 
experience of more than twenty-five years 
has convinced me that the larger treatises 
on gynecology, scholarly and comprehensive 
though they be, do not answer the need of the 
beginning student for the reason that he 
lacks the ability to use them selectively.” 
With that idea in mind Dr. Miller wrote an 
outline of gynecology for his students. 

The book is composed of sixteen sections, 
amply illustrated, and covers the subject 
except that therapy is not considered. This, 
because the author considers “therapy must 
be based upon a comprehension of the disease 
to be treated and should be reserved until 
proper foundation has been laid.” 

Do not get the idea this work is of value 
only to undergraduate students. Any physician 
may well read and reread it with pleasure and 
profit. 

The Common Sense of Drinking. 
By Richard R. Peabody. 19 1 pp., Boston, 
Little Brown, & Co., 1931. 

The publisher’s statement that “This is 
not an argument either for or against the 
Eighteenth Amendment, but rather, an acute 
and personal analysis” must be admitted 
to be borne out by the book itself. 

In the Introduction, the author states that 
“For the more responsible concerns of life, 
a state of mind wherein the individual actually 
docs not want to drink must be attained.” 
The attainment of such an object would be a 
very desirable state of affairs. There is no 
doubt but that “The Common Sense of Drink- 
ing” is summed up in this statement. 

Mr. Peabody, in 200 pages, makes a very 
good case for his theme. He offers in the way 
of remedy the application of common sense 
but, after all, applying that, we would not 


have had the problem at all. Therefore in the 
race towards solving the problem, the solution 
seems to have been left at the post. However, 
there can be no question but that this book, 
if properly read and digested, will have a 
wholesome effect. 

Written by a trained scientist, the problem 
is faced in a rational and logical manner rather 
than emotionally as is the case with most 
arguments on this question today. The “ex- 
cuses” for drinking are knocked in the head, 
one after the other. The “necessity” for 
alcoholic stimulation would seem to be dis- 
proved and all of this without any preaching 
or dogmatism. A thorough study of this book 
and the application of its teaching would do 
more to solve our great national problem than 
all the constitutional amendments that might 
possibly be devised. 

Tabellen zur Dosierung der Ront- 
genstrahlen (Roentgen Ray Dosage). 
By Prof. Dr. L. Grebe, Director, Roentgen 
Institute, University of Bonn, and Dr. 
Phil. K. Nitzge, Bonn. With seven graphics. 
Supplement to Strahlentherapie, Vol. xiv. 
Berlin, Urban and Schwarzenberg, 1931. 

The authors do not purpose to present a 
textbook on radiation therapy, but rather 
to furnish a number of tables which will 
permit the more accurate employment of 
dosage in clinical radiation therapy. There 
is first a chapter on the measurements of 
roentgen rays and a discussion of roentgen 
ray absorption. The very important subject 
of scattered radiation is gone into careful^, 
as well as the relative depth dose for a given 
intensity of superficial radiation. The remainder 
of the book, comprising more than 1 50 pages, 
is devoted to tables relating to spark gap, 
half-value layers, filters, including paraffin, 
water, aluminum, copper, zinc, lead, and 
air, and different sizes of ports of entry (fields 
of radiation) from 400 sq. cm. down to 50 
sq. cm. For those engaged in deep x-ray 
therapy, such a book of tables furnishes a 
mass of data of great importance. 

Text Book of Physical Therapy. 
By William Benham Snow, m.d., Vol. i, 
708 pp., N. Y., Scientific Authors’ Pub- 
lishing Co., 1931. 

This book is stamped “Vol. 1 ” on the back- 
bone, but there is nothing to indicate either 
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on the title page or elsewhere how many 
volumes there will be altogether. 

The book before us is divided into three 
sections: (i) Direct Currents, Constant Current 
and Static Current — 20 Chapters; (2) High- 
Frequency Currents — 14 Chapters; (3) Elec- 
trosurgery — 8 Chapters. It is avowedly a 
plea for physical therapy by one of the most 
enthusiastic adherents of this method of 
treatment. 

The following paragraph at the beginning 
of the Introduction is indicative of the handling 
of the entire subject: “Physical therapy in 
its scope provides a means of correcting dis- 
placements by readjustment and supports, 
and in removing inflammatory exudates, which 
is not possible by drugs, surgery, or the other 
departments of therapy. The swelling occurring 
from the effects of trauma — the local stasis 
engorging affected parts of the organism — 
resist all passive measures. The inflammatory 
exudates in neuritis, the swollen joints with 
arthritis, the congested glands internally, 
as of the liver, pancreas, spleen, or prostate, 
and any other part of the organism which 
may become engorged either from trauma 
caused by accident or the developments of 
infection which disturb the circulation and 
so impair the normal function of the parts 
involved or from other cause, likewise require 
a vis a tergo to relieve each condition. These 
disturbed conditions may be relieved some- 
times by exercise, massage, mechanical vibra- 
tion, or some form of radiant energy, but 
when not the seat of infection the static 
modalities will remove exudations in the early 
stages before fibrosis ensues.” With such 
broad statements it is felt not many will 
agree. 

The following quotation from the Preface 
further indicates the author’s predilection 
for empiricism: “Clinical experience alone 
can furnish data broad enough to prepare 
the treatise now undertaken and clinical 
evidence will be considered as laboratory work, 
the same as in other medical investigations. 
A series of clinical studies in a class of similar 
cases, with established definite results, is 
the best clinical proof that can be given of the 
efficacy and indication for the cmplovmcnt of 
therapeutic measures or methods.” 

This book represents the school of physical 
therapists \\ ho feel the necessity for proving, 
to their own satisfaction at least, that their 
particular method or methods serve as a cure 
all for all the ills that flesh is heir to. 


The credo of the rational physiotherapist 
is well expressed by Stewart in the Preface 
to his work on Physiotherapy 1 : “It cannot 
be emphasized too strongly that the author 
does not consider physiotherapy as an end 
in itself but he feels rather that it is an invalu- 
able adjunct to other methods of treatment, 
and is one which has not yet received its 
deserved recognition in scientific therapeutics.” 
This seems to be too conservative for accep- 
tance by the author of the formidable volume 
before us. There are numerous case reports 
almost invariably winding up with such state- 
ments as: “At the end of a week, he was com- 
pletely relieved of his trouble.” . . . “After 
the second treatment I maneuvered a readjust- 
ment. These treatments completely cured this 
case.” . . . “Only two treatments were re- 
quired for this case, when he was in a normal 
condition.” 

A rather startling statement is made in the 
report of a case of traumatic arthritis: "He 

was referred to to have a hip splint made 

that would keep all weight off from the knee. 
When he went for the splint he asked the 
workman how long he would have to wear 
it. The reply was ‘as long as he lived.’ He paid 
for it, hung it in his closet, and came to the 
author for treatment.” 

It would be interesting to know in this 
case what the doctor who prescribed the 
splint thought of the “workman’s” prognosti- 
cation. There seems to be little if any follow-up 
to any of the cases. The fact that the patient 
left the author’s office satisfied seems to be 
accepted as evidence of a cure. 

Every form of physical therapy is here 
considered from gymnastics to radiology- 
The treatment in some form seems to be 
applied to practically all diseases running 
the entire gamut of functional and organic 
disorders. The sincere enthusiasm of the 
author appears on every page. Quotations 
are largely of his friends in the American 
Physiotherapy Association of which the author 
was president while it was still the American 
Elcctrothcrapeutic Association. 

Physical therapy is rapidly acquiring a 
high scientific status. It is with regret that 
we see a book of this kind published under a 
1931 imprint. It had been hoped that Physical 
Therapy, as discussed in this work, was a 
thing of the past. 

1 Stewart, 1 1 . E. Physiotherapy. Theory and Clinical 
Application. Ed. a, N. Y., Ilocber, 1929. 
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6? POSTOPERATIVE TREATMENT 


Chapter X 

URINARY DISTURBANCES 

Urinary disturbances constitute a fairly important, because 
frequently encountered, group of postoperative complications. 
There occur (i) the group of malfunctions comprehended 
by the general term, “nephritis,” (2) infections of the urinary 
tract, and (3) disturbances of urination as such. 

1. Nephritis 

Nephritis does not, properly speaking, constitute a compli- 
cation of operative procedures; at least, ordinary operations 
never produce the condition of nephritis in kidneys not pre- 
viously the seat of degenerative changes. Furthermore, 
proceeding on the assumption that certain cases of nephritis 
are produced, or at least unfavorably affected, by focal infec- 
tions, it has been customary for a number of years to remove 
foci of infection as a part of the treatment of nephritis, and 
when indications are believed to exist major operative proce- 
dures, like the removal of appendix, gall bladder, or infected 
Fallopian tubes, are undertaken without hesitation even in 
the presence of an established nephritis. In this connection 
Mosenthal 1 states that “it is important to know that it is 
possible to operate in nephritic cases without fear provided 
such cases are not in a terminal stage; operative procedures 
apparently do not do any harm.” Postoperative nephritis, 
therefore, represents merely a preexisting nephritis which 
may or may not have been influenced unfavorably by the 
surgical procedure. Inasmuch as such a nephritis constitutes 
essentially a medical rather than a surgical problem, no especial 
consideration need be given the matter in this treatise, 
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especially since such a discussion would involve an extensive 
digression. 

ii. Infections of the Urinary Tract 

Postoperative infections of the urinary tract include (i) 
infections of the bladder: cystitis, and (2) infections of the 
kidney and its pelvis : pyelitis, pyelonephritis, and pyonephrosis. 

Postoperative cystitis occurs characteristically only in 
cases which have required postoperative catheterization, and 
accordingly the discussion of this particular urinary infection 
will not be attempted immediately but will be reserved for 
consideration in connection with postoperative retention of 
urine and catheterization. 

a. Pyelitis: The term pyelitis is used to designate any 
inflammatory process in the renal pelvis regardless of its 
etiology. Probably all cases of pyelitis are associated with a 
certain amount of inflammation of the kidney itself, a condi- 
tion which collectively is designated as pyelonephritis in 
case the associated nephritis attains sufficient proportions. 
Pyelitis follows surgical operations in a small percentage of 
cases, 24 cases in a series of 7300 gynecological operations, or 
0.33 per cent, according to Maloney and Cracco. 2 

1. Etiology: Undoubtedly many cases of postoperative 
pyelitis do not represent processes initiated during the post- 
operative period but, on the other hand, represent either 
acute or chronic processes which were overlooked at the time 
of the operative procedure. There is considerable evidence 
that pyelitis is not infrequently misdiagnosed appendicitis 
or cholecystitis, and the true source of the patient’s symptoms 
becomes evident only after operative intervention has failed 
to provide the anticipated relief. Thus Van Dusen 3 found that 
7.6 per cent of a series of 300 routine cases of pyelitis had been 
subjected to appendectomy for the relief of symptoms which 
still persisted after operation and were relieved only by treat- 
ment for pyelitis, and that 9 per cent of his cases had similarly 
been subjected to surgery of the gall bladder for symptoms 
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which persisted after the operation and were subsequently 
relieved only by treatment for pyelitis. The explanation 
of the development of idiopathic postoperative pyelitis seems 
to be that the trauma and shock incident to surgical inter- 
vention lower the general bodily^ resistance and thereby pre- 
dispose to infections of all sorts, the development of pyelitis 
usually being purely incidental to this. 

Pyelitis occurs about six times as frequently in the female 
as in the male, and accordingly may be regarded as practically 
a disease of females. The reason for the sex incidence seems 
to be in some way connected with the proximity of the ureters 
to the internal genital organs in the female; pregnancy and 
possibly even menstruation ma}' be accompanied by sufficient 
congestive swelling of the urethers to narrow the lumen, cause 
temporary compensatory dilatation of the renal pelvis, and 
thus favor infection. In unilateral infections the right kidney 
pelvis is the one commonly affected. 

The Bacillus coli communis is the organism most frequent!}' 
found (between 75 and 90 per cent of the cases), but the 
Staphylococcus albus and the streptococcus are occasionally 
responsible for the infection. The focus of infection from which 
these organisms are derived undoubtedly varies, but the intes- 
tine must obviously be the ultimate source of the commonets 
invader, the B. coli; in this connection it has been found that 
the cecum and ascending colon have direct lymphatic connec- 
tions with the right kidney, a condition which is not found to 
obtain on the left side, and very possibly this fact may 
account in some degree for the greater incidence of right-sided 
pyelitis. It is usually believed, however, that pyelitis frequently 
represents a blood-borne infection and in this connection must 
be considered the danger of liberating organisms into the blood 
stream during appendectomies, manipulation of a pyosalpinx 
the result of a mixed infection, and hemorrhoidectomies; also 
operative incisions about the rectum and perineum which 
latter must almost inevitably be contaminated by the colon 
bacillus. Kretschmer 4 has called attention to the possibilit}' 
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of chronic constipation as an etiological factor, 30 per cent of 
200 cases collected by him having given a history of such a 
condition. 

2. Symptoms: The most frequent symptom of pyelitis is 
pain. It occurs in about 70 per cent of cases and varies in 
severity from an occasional dull ache, either in the loin or 
along the course of the ureter, to a very severe stabbing pain 
like that seen in impaction of urinary calculi. Frequency of, and 
burning on, urination constitute the next most characteristic 
symptoms and are found at one or another stage in the course 
of the diseases in about 35 per cent of cases. Fever is present 
in only about 25 per cent, and urinary blood can be found in 
about 10 per cent of the cases. About 7 per cent of cases pre- 
sent no symptoms referable to the urinary tract at all (Van 
Dusen 3 ). 

The diagnosis is made, of course, on the finding of pus 
in the urine, and the degree of pyuria may vary from a few 
cells in a single microscopic field to macroscopic pus. Absence 
of pus from a sample of urine does not, however, necessarily 
eliminate a diagnosis of py r eiitis, because the ureter leading 
from the affected kidney may have become temporarily 
blocked, and conversely the discovery of pus in a sample of 
urine does not necessarily indicate pyelitis unless the urine 
has been obtained by catheterization of a ureter, because 
pus may find its way into the urine not only from the kidney 
pelvis but from the urinary bladder, urethra, prostate and 
seminal vesicles, or from the external genitalia especially in 
females. 

Clinically pyelitis may conveniently be classified in two 
types, (1) that in which the symptoms are confined to a dull 
ache in the loin and pus in the urine, and (2) that in which 
there is a fever of ioo°f. or more, in which the pain in the loin 
is more acute and persistent, and there are symptoms of 
dysuria. Inasmuch as inflammation when confined to a mucous 
surface is never responsible for severe systemic reactions 
the more acute cases invariably present some complication. 
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such as a metastatic abscess of the cortex of the kidney or 
secondary infection in a preexisting hydronephrosis. 5 

3. Diagnosis: Although pyelitis may be suspected when 
pus and organisms are found in the urine, the diagnosis can 
be made with certainty only after cystoscopy and ureteral 
catheterization, for the reasons previously mentioned. On 
cystoscopy the characteristic finding in pyelitis is a moderate 
cystitis most evident about the ureteral opening of the affected 
side, the ureteral orifice itself being hyperemic and swollen 
and the urine issuing from it being cloudy. Separate catheteri- 
zation of the uterers and subsequent cytological and bacterial 
examination of the urine delivered from each serves to differ- 
entiate monolateral from bilateral pyelitis. 

4. Treatment: In postoperative pyelitis conservative treat- 
ment usually suffices to affect a cure, and the time required 
usually does not exceed three weeks. Conservative treatment 
consists of (1) rest in bed, (2) stimulation of the emunctories, 
by gentle purgation in the case of the bowel, especially by 
mineral water, diaphoresis in the case of the skin, and forcing 
fluid in the case of the kidneys, (3) the use of urinary anti- 
septics, hexamethylenamine and sodium acid phosphate or 
salol, or possibly some of the newer drugs like hexylresorcinol, 
either alone or in alternation with alkali therapy, though these 
have by no means been universally used with success, and (4) 
the eradication of foci of infection as rapidly as the skill of the 
medical attendant and the condition of the patient permit. 
Undoubtedly the most important factors in the treatment 
are the enforcement of rest in bed and the physiological lavage 
of the renal pelvis which results from ingestion and subsequent 
elimination of large quantities of water. Under conservative 
therapy by far the larger percentage of cases of postoperative 
pyelitis undergo spontaneous resolution. 

If at the end of three weeks the infection has not subsided, 
or previously to this in cases which do not make satisfactory 
progress as shown by frequently repeated examinations 
of the urine and subsidence of symptoms, the advisability 
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of adopting more radical therapy should be considered, 
cystoscopic treatment. 

Cystoscopic treatment consists in ureteral catheterization 
either alone or reinforced by subsequent lavage of the pelvis 
of the kidney. This form of treatment is indicated especially 
in those cases which present evidence of ureteral obstruction. 
The commonest manifestations of such obstruction are septic 
states characterized by recurrent chills and attacks of high 
fever, extreme prostration, and the development of palpable 
masses in the renal areas. 

Pelvic lavage consists of introducing the ureteral catheter 
into the pelvis of the kidney and irrigating through the ureteral 
catheter with warm physiological salt solution until the solu- 
tion returns quite clear. Instillation of 1 per cent silver nitrate 
solution to the capacity of the structure is frequently per- 
formed as an additional measure before the catheter is removed ; 
this latter solution is left in situ. Lavage is usually repeated 
once or twice a week for several weeks. If this treatment proves 
unsuccessful twenty-four-hour continuous drainage of the 
ureters may be instituted, lavage and instillation of silver 
nitrate solution being performed at least twice during each 
twenty-four-hour period of continuous drainage. 

Cases of postoperative pyelitis which do not respond 
favorably to simple conservative treatment should, of course, 
be placed in the hands of a competent genitourinary sui'geon, 
and for this reason the discussion of specialized forms of treat- 
ment for pyelitis is merely summarized in this discussion. 

b. Pyelonephritis and Pyonephrosis: Pyelonephritis 
and pyonephrosis are, of course, conditions of the utmost 
importance to the genitourinary surgeon, but are of relatively 
little importance as postoperative complications because 
they occur uncommonly in the practice of general surgery. 
Both of these conditions, however, may represent merely the 
further progress of a simple pyelitis and consequently merit 
brief discussion. 
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In pyelonephritis there occurs concurrent infection of both 
the pelvis of the kidney and the kidney itself. The differentiat- 
ing feature between a simple pyelonephritis and a pyonephrosis 
is entirely clinical and depends upon the fact that in the former 
no interference with kidney function can be determined, 
whereas in the latter by the use of the familiar dye-excretion 
tests the function of the affected kidney may be shown to be 
diminished. The method of estimating kidney function by the 
use of dyes is sometimes designated as chromocystoscopjx 

Pyelonephritis may occur in three clinical forms : 

(a) The more common or mild form which differs in no 
essential particulars from moderately severe simple pyelitis. 
The patient, however, usually exhibits more pronounced 
symptoms of toxemia, micturition is commonly frequent and 
painful, and definite attacks of polyuria tend to occur. The 
urine contains pus and frequently blood. 

(b) The ordinary acute form, which is characterized by a 
still more profound systemic reaction, pyrexia, headache, 
anorexia, alternating attacks of constipation and diarrhea, 
and pain and tenderness in the loin, together with pyuria 
and reflex bladder symptoms, as in the former variety, and 

(c) The fulminating form in which there is an acute onset 
with definite rigors, pyrexia to i 04 °f., vomiting, diarrhea, 
acute pain in the loin, and subsequently delirium. In these 
cases little urine is evacuated, and such as is voided contains 
blood, albumin, and pus. Death commonly ensues within a 
week regardless of the treatment employed. 

Pyonephrosis represents a condition in which considerable 
gross and microscopic destruction of the renal parenchyma is 
occurring or has occurred. In the severest, forms little remains 
of the kidney or its pelvis except a connective tissue envelope 
containing pus. Except in those cases in which blockage of the 
ureter occurs the symptoms of pyonephrosis may be exactly 
the same as those of pyelonephritis; indeed, the dividing line 
between the two conditions cannot be drawn clinically. 
Obstruction to the ureter produces a rapid exaltation of 
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virulence of the bacteria present, and sudden high fever and 
severe renal pain soon follow; the area over the kidney may 
become very tender and the kidney itself may become palpably 
enlarged. 

Pyonephrosis represents a degeneration of kidney substance 
so extensive that usually when monolateral the best treatment 
is nephrectomy, providing the function of the remaining kidney 
is deemed sufficient to warrant such a procedure; nephrectomy 
may also be advisable even in the more severe varieties of 
pyelonephritis. Otherwise the treatment of these two condi- 
tions as postoperative complications is largely prophylactic 
and accordingly the same as that for simple pyelitis. 

in. Disturbances of Urination 

Under the heading of “disturbances of urination” is 
considered that subdivision of urinary complications in 
which the mechanics either of the formation of urine or of its 
subsequent passage from the kidney along the excretory sys- 
tem to the external urinary meatus is deranged so that none, 
or at least only a part, of the normal quantity of urine, is 
discharged. This implies that such urine as is formed is normal 
in character. Diminished output of urine is, of course, encoun- 
tered both in infections of the urinary tract and in nephritis 
at times, but such a diminution of urinary output is not 
primarily of mechanical origin, and the urine which is dis- 
charged is characteristically found modified in accordance 
with the nature of the particular infection or renal change 
present. 

This use of the term “urination” probably does some 
violence to the most commonly accepted sense of the word. 
By “urination” one usually means the relaxation of the 
internal and external urethral sphincters and the discharge 
from the body by vesical muscular contraction of urine pre- 
viously contained within the urinary bladder. However, as 
Rehfisch 6 in 1895 showed, the internal sphincter alone is 
capable of adequately performing the function usually per- 
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formed by both sphincters; and as Young 7 has shown, the 
reverse is also true, the external sphincter alone being adequate 
to control urinary evacuation. When both sphincters, more- 
over, are paralyzed or otherwise incapacitated the urinary 
dribbling from the urethra is also called urination, although 
such urination is usually qualified by the term “involuntary.” 
Urination, therefore, may occur quite in the absence of 
the function of both sphincters; in such cases muscular 
contraction of the bladder is unnecessary because the bladder 
no longer functions as a reservoir. 

Thus the term “urination” is still used when the so-called 
“act of urination” has ceased to be an act in any proper sense 
of the word at all. Furthermore, the generic sense of the word 
is merely the evacuation of urine, and as such evacuation is 
normally dependent upon the integrity of the kidney and ureter 
as well as that of the bladder and urethra no real violence is 
done to terminology when urination is used as a comprehensive 
term connoting the mechanical function of the entire urinary 
tract from kidney to external urinary meatus. 

Failure of a patient to pass urine in normal amounts post- 
operatively may obviously be due (1) to failure of the kidneys 
to secrete, or (2) to mechanical obstruction to the passage of 
urine somewhere along the course of the excretory system, 
ureters, bladder, or urethra. 

a. The Clinical Terminology, “Anuria, Oliguria, 
Retention, Suppression”: The urinary tract has been so 
generally divided for purposes of anatomical and clinical 
discussion into “upper” and “lower” portions that it is not 
surprising to find a corresponding dual division of the phys- 
iological terminology. 

Etymologically “anuria” and “oliguria” should mean 
respectively the “situation in which no urine is passed from 
the body” and the “situation in which the quantity evacuated 
is less than the normal amount,” but actually both of these 
terms as commonly used refer only to dysfunction of the upper 
urinary tract, viz., the kidney and ureter. Dysfunction of the 
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bladder and urethra in the direction of diminished urinary 
output is designated “retention.” 

Thus when urine is normally delivered to the bladder, 
but because (a) of interference with the sensory stimulus to 
urination, (b) of interference with the contractile power of 
muscular elements in the wall of the bladder, or (c) of mechani- 
cal obstruction to the normal excretory duct of the organ, 
the urethra, the condition is said to be one of urinary “reten- 
tion.” When, on the other hand, whether due (a) to failure 
of the kidneys to secrete normally or (b) to obstruction to 
the passage through the ureter of urine already formed, a 
reduction in the amount of urine delivered to the bladder 
results, a condition of partial or complete “anuria” is said to 
exist. “Oliguria” is, of course, the condition of partial “anuria.” 

The distinction between the type of anuria or oliguria due 
to failure of the kidney to secrete and the type due to the failure 
of the ureter to excrete has been emphasized to a considerable 
extent in the past, and the two forms of dysfunction have been 
called respectively the “secretory” and the “excretory” 
types, or according to another terminology the “prerenal” 
and the “postrenal” types. It must be remembered, however, 
in using the terms “excretory” or “postrenal” in connection 
with anuria that these terms apply only to ureteral obstruc- 
tion and not to the chain of urinary disturbances which may 
occur further down in the urinary tract; they are consequently 
equivalent to another term not infrequently used in this con- 
nection, “suppression.” 

b. Secretory or Prerenal Anuria : 

i. Etiology: a. Reflex Anuria: There is some dispute as to 
whether pure reflex anuria ever occurs. A considerable number 
of authorities, among whom are Guyon, Israel, Albarran, 
Kummell, Hammesfahr, Neuwirt, and Fruchard-Brin, s believe 
that reflex anuria is a distinct clinical entity. Keyes, Legueu, 
Rovsing, Casper, and Watson 9 on the other hand believe that 
the condition of true anuria is so rare that they doubt its 
existence at all. 
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According to Nemvirt 10 the reflex involves the nerves 
which contain the vasomotor supply to the kidneys and the 
splanchnic nerves. He says that division of the splanchnic 
nerves gives rise to a polyuria, whereas irritation of these 
nerves, such as would occur as the result of ligation of the 
pedicle of the opposite kidney, would tend to produce a 
vasoconstriction with resulting oliguria or anuria. In expansion 
of this theory Ncuwirt suggests a method of treatment which 
consists of anesthetizing both splanchnic nerves (splanchnic 
anesthesia by the technique of Kappis) with a solution of 
novocainc, and he has been able to apply this therapy in one 
clinical case with startlingly good results. 

Certainly true reflex anuria occurs, if at all, as a relatively 
rare condition, and in the absence of some factor not readily 
apparent it would seem well-nigh impossible to understand 
why it should occur so infrequently if it does indeed constitute 
an essential clinical entity. Anuria has been reported most 
commonly following operations involving the more serious 
kidney operations, such as nephrectomy and nephrotomy, 
and seems to occur especially in connection with such proce- 
dures as involve ligation of the kidney pedicle and ureter 
of the opposite side, but only a relatively small number of 
such procedures arc complicated by anuria. Similarly, various 
intra-abdominal operations, such as appendectomies and 
operations on the biliary tract, have occasionally presented 
this complication, but the percentage of such cases is so low 
as to be almost negligible. Many authorities of large operative 
experience who have had the opportunity of following a 
considerable number of cases to autopsy are inclined to 
believe that a great proportion of the cases of so-called reflex 
anuria are really dependent upon actual degenerative proc- 
esses in the kidney, such as acute or chronic inflammatory 
changes, hydronephrosis, the presence of calculi, and renal 
tuberculosis. 

Clairmont and Von Heberer , 11 and Staheli 12 have reported 
cases associated with gall-bladder surgery, and the last-named 
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author believes that a definite correlation in function between 
the liver and kidney exists such that disease of the liver, 
especially disease associated with icterus, is commonly asso- 
ciated with parenchymatous nephritis. He suggests that these 
changes arc characterized by the presence in the circulation 
of bile acids, bile pigment, or other toxic products which have 
been formed as the result of impaired hepatic function and 
have failed to be properly excreted by the kidney. If this 
conception of anuria be correct the treatment of the condition 
would be largely prophylactic, would consist of careful deter- 
mination of kidney function preoperatively, and in cases of 
doubt cystoscopic examination and catheterization of the 
ureters to make sure of their patency. 

Probably in most cases at least, the condition represents 
merely the response of a kidney previously damaged to an 
extent such that it is unable to cope with the additional load 
placed upon it by the operative procedure or by the immediate 
effects thereof. This is essentially the teaching most commonly 
adopted even by the proponents of the theory of true secretory 
anuria, as they are inclined to admit that only a kidney pre- 
viously diseased is subject to the reflex influences producing 
reflex suppression. It must be added, however, that instances 
of reflex anuria have apparently followed nephrectomies 
even in cases in which previous cystoscopic examination had 
shown that the kidney removed was practically without func- 
tion, whereas the other functioned in a manner sufficient to 
care for the ordinary needs of the organism. 

Patients exhibiting this complication usually present 
symptoms of slight drowsiness but no alternation of conscious- 
ness; headaches are unusual, and respiration and pulse rate 
are often relatively normal. In fact, the patient frequently 
shows no physical signs suggestive of the existence of a condi- 
tion of perverted excretory function. Under these conditions, 
however, the urea concentration may be of the order of magni- 
tude of 400 mg. and that of creatinine of the order of magnitude 
of 13.5 mg. per 100 c.c. of blood. 
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The prognosis is usually essentially the same as that in eases 
of aeute nephrosis, such as is seen in bichloride of mercury 
poisoning. Many of them recover satisfactory, or normal, 
function within the course of a few clays. 

Therapeutically little can be done for such cases beyond the 
administration of a low protein and salt-free diet and the 
administration of from 2500 to 3000 c.c. of fluid daily, which 
amount can frequently be administered per os. 

b. Secretory Anuria Secondary to Low Blood-Pressure: 
There is certainly one type of anuria which can be classified as 
secretory and which is not rellex in the formerly applied sense 
of the term, the anuria secondary to low blood-pressure. 
Physiologists have shown that failure of urinary secretion may 
be expected to occur in normal individuals whenever the blood- 
pressure in the renal artery decreases below about 40 mm. of 
mercury pressure. In patients, subjects of hyperpiesis, in 
whom the kidneys have become accustomed to higher blood 
pressures than normal an even greater blood-pressure than this 
may be inadequate to maintain urinary secretion. Failure 
of urinary secretion in patients in shock is thus explained and 
probably also those cases in which the sudden withdrawal of 
urine from cases with prostatic obstruction is followed by 
anuria, for it has been shown by O’Conor and others 13 that the 
resultant sudden decompression of the kidneys is character- 
istically followed by a marked fall in the systemic blood pres- 
sure sufficient to induce the type of suppression under 
discussion. 

c. Secretory Anuria Secondary to Blood Concentration: 
There can be no doubt in the light of some of the more recent 
researches in connection especially with the pathology of 
burns and intestinal obstruction, that a condition of extreme 
concentration of the blood is inconsistent with urinary secre- 
tion. Complete suppression of secretion is not particularly 
common from this cause, it is true, but the possibility of such an 
occurrence should be remembered, and the medical attendant 
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should be especially on his guard against the development of 
the less severe grades of such a condition. 

2. Treatment: The preceding account of the secretory 
anurias, admittedly fragmentary and incomplete in the present 
state of our knowledge, justifies little dogmatization with 
respect to active therapy beyond the fairly obvious indications 
for restoration of normal blood-pressure levels in cases second- 
ary to low blood-pressure or dilution of blood concentration. 

The treatment of secretory anuria of reflex origin especially, 
and that of the last mentioned types to a lesser extent, is 
fundamentally prophylatic. Reflex anuria in the healthy kidney 
being virtually unknown, the indications are for a very careful 
and accurate survey of the condition of the kidneys preopera- 
tively in all surgical cases, but especially in those of the more 
severe kidney operations and those in which dependence must 
be placed postoperatively upon the function of a single kidney. 
Measurements of kidney function by any single method are 
unsatisfactory for this purpose: a combination of all methods is 
highly desirable, especially the “Mosenthal,” the “dye- 
excretion,” and the “urea-concentration” tests. 

In the presence of an established case various alternatives 
have been suggested one or another of which may prove 
successful in some cases, whereas a combination of all of them 
may be ineffective in others. Perhaps the best single form of 
therapy is intravenous infusion of dextrose; a large quantity, 
750 to 1000 c.c. of a 5 per cent solution may be tried, and a 
repetition of the dose should be made as often as may be 
deemed advisable in case the first infusion or subsequent infu- 
sions are unsuccessful. 

Reestablishment of urinary secretion has also been reported 
following catheterization of the ureters. As a last resort, and 
usually ineffective, the capsular stripping operation of Edebols 
may be tried, but the latter probably offers very little prospect 
of success. 

c. Postrenal or Excretory Anuria and Oliguria: Any 
condition which occludes the lumen of the ureters will give rise 
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to the development of a condition of postrenal or excretory 
anuria. Frequently the obstruction is temporary and incom- 
plete but it may be both complete and permanent; the latter 
condition is, of course, inconsistent with life. 

1. Periureteral edema, Extra-Ureteral Tumors, Section of 
the Ureter: a. Etiology: Perhaps the most frequent cause of 
postrenal anuria is the edema which follows operative manip- 
ulations upon, or trauma in the region of, the ureter. Opera- 
tions upon the organs of the female pelvis, especially the 
performance of hysterectomy and salpingectomy, because of 
their involvement of manipulations in the immediate region of 
the terminal portions of the ureters are particularly likely to 
be followed by partial and temporary ureteral occlusion, and 
this is particularly true of the operation of extensive anterior 
colporrhaphy, following which there is characteristically a 
marked edema of the vesical wall which tends to occlude the 
intravesical portion of the ureters. It is not at all unusual for a 
greatly diminished urinary output to be noticed for the first 
twenty-four to forty-eight hours following such an operation. 
That this is the abnormality responsible in such cases can be 
demonstrated by cystoscopic examination and an attempt to 
catheterize the ureters. 

Carcinoma of the cervix, prolapsus uteri, and tumors and 
tumefactions in the broad ligaments may not infrequently lead 
to excretory anuria and the production of a bilateral hydro- 
ureter as the result of a simple pressure effect. 

The inclusion of one or both of the ureters in a ligature, or, 
less frequently, the complete severance of the ureter during the 
course of an operation is not a particularly rare operative event 
especially at the hands of the unseasoned surgeon. 

b. Treatment: The treatment of such complications as 
have just been detailed is largely prophylactic, as will readily 
be appreciated from a consideration of the pathology. Gentle 
handling of the tissues in the region of the ureters is of the 
utmost importance in avoiding undue postoperative edema. 
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2 . Calculus Anuria: Calculus anuria represents a condition 
in which urinary calculi previously present but giving rise to no 
symptoms are dislodged and eventually block the ureter. 
The condition is encountered very unusually as a postoperative 
complication although a considerable number of eases have 
found their way into the literature at various times. As early 
as 1895 Legueu 14 was able to report a series of 86 cases, and 
Morris, 15 in 1901, presented an analysis of 104 cases. 

Blockage of only one ureter in the aforementioned manner 
would, of course, result seriously only in case the function of the 
opposite kidney was unduly disturbed; such would be the case 

(a) in congenital absence or operative removal of the 
opposite kidney, 

(b) in complete or virtually complete destruction of the 
opposite kidney by disease, 

(c) in the condition of reflex anuria of the opposite organ, 
and 

(d) in the condition of double calculus impaction. 

Urinary calculi occur bilaterally in about 20 per cent of all 

cases; i.e., in approximately 1 case in 5, a consideration which 
indicates that the possibility of a bilateral calculus anuria is not 
altogether fanciful. 

a. Symptoms: In experimental animals simultaneous com- 
plete occlusion of both ureters causes death in from four to 
five days, but clinically, complete anuria frequently does not 
result fatally for from one to three weeks or more. Caulk 16 
classifies the symptoms in three stages: (a) premonitory, (b) 
tolerant, (c) uremic. 

(a) Premonitory Stage: The onset of calculus impaction may 
be marked by the occurrence of typical colicky pains in the 
affected loin with a tendency for the pain to radiate toward the 
iliac fossa, toward the external genitalia, and down the inside 
of the thigh, classical “renal colic.” In other cases there may be 
simply a dull ache in the region of the affected kidney in the 
absence of acute symptoms. In a certain number of cases there 
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may be no symptoms at all to indicate the onset of the condi- 
tion or to indicate the side affected. 

(b) Tolerant Stage: In the tolerant stage patients present no 
symptoms save that of anuria. On the passing of a catheter no 
urine is obtainable from the bladder, or at least only a very 
small amount, though the patient feels perfectly well. Some- 
times the anuria is not constant, periods of complete anuria 
alternate with the voiding of large quantities of urine, the 
latter occurrence giving the medical attendant and the patient 
temporary and false relief from anxiety. 

(c) Uremic Stage: In those cases in which infection is 
superimposed upon the condition of calculus impaction and 
anuria, the course of the condition is apt to be fulminant; 
patients present the symptoms and signs of acute nephritis 
seen in bichloride of mercury poisoning; the temperature is 
elevated, and early toxemia is an important and early develop- 
ment. In other cases the effects of the anuria are very insidious. 
Except for the blood chemistry findings there may be no 
evidence in the early stages of the condition of the suddenly 
developing and rapidly fatal uremia that is impending. Of 
this stage Keyes 17 says, “The patient seems well, eats and sleeps 
as usual, the pain has passed and discomforts are insignificant, 
and all the while there is brewing within him a crisis swift and 
terrible. ” Non-protein nitrogen figures as high as 1 50 mg. to the 
100 c.c. of blood may be obtained during this period. Eventu- 
ally the patient suddenly develops a condition of uremia and 
rapidly succumbs. 

b. Diagnosis: The diagnosis of the condition is made by 
positive radiographic findings in the presence of anuria, but 
negative findings bj r radiographic methods do not eliminate 
the condition from consideration because (a) not all calculi 
are opaque to the x-rays, and (b) disease of the opposite 
kidney in the presence of a monolateral calculus could not thus 
be demonstrated. In doubtful cases the ureter or ureters should 
be catheterized. 
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c. Treatment: Prophylactically the treatment resolves 
itself into very careful determinations of the function of the 
opposite kidney prior to the removal of one of these organs and 
the recognition of calculi preoperativcly in cases in which the 
symptomatology is suggestive of such a condition. The treat- 
ment after anuria has become established is never expectant; 
under such treatment there is approximately an 80 per cent 
mortality. The exhibition of atropine and benzyl benzoate or 
the administration of splanchnic anesthesia may be tried in 
the earliest stages in an attempt to produce relaxation of the 
ureters and to favor the passage of the impacted calculus, but 
temporization with such methods should not consume much 
time if it proves ineffective. 

Cystoscopic manipulations and the introduction of a 
wax-tipped ureteral sound into the affected ureter offers the 
best prospect for relief. By this means the stone may be 
dislodged and passed or may be pushed back into the pelvis of 
the kidney and thus a subsequent resumption of kidney function 
may be vouchsafed. In the event of failure of such manipula- 
tions formal operative procedures should be invoked, pyclot- 
omy or ureterotomy. Surgery is indicated early in all cases, 
certainly before the fourth day, and the natural history of the 
development of the condition should be clearly recalled to mind 
lest the apparent excellent condition of the patient be considered 
sufficient grounds for delay and the golden opportunity for 
surgical interference be allowed to pass unimproved. The 
mortality rate in the use of this kind of treatment should be 
comparatively low; Caulk 10 reported a series of 6 eases without 
a death. 

d. Postoperative Retention of Urine: The term “reten- 
tion of urine” is a somewhat unfortunate one inasmuch as 
within limits the retaining of urine is a normal function of the 
bladder, retention becoming abnormal only when unduly 
prolonged or exaggerated. The term has been so frequently 
used, however, in the sense of abnormal retention that mis- 
understandings from this source probably do not often arise. 
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Even though the bladder contains considerable urine 
patients frequently void with difficulty and only after relatively 
long periods of time following many operations, especial^ those 
performed under a general inhalation anesthetic and particu- 
larly after gynecological or rectal operations. The time limit 
beyond which failure to void becomes abnormal cannot be 
stated dogmatically since it depends, among other factors, on 
(1) the length of time elapsing between preoperative catheter- 
ization and the actual performance of the operation, (2) upon 
the extent to which the bladder was emptied at the time of 
this catheterization, (3) upon the duration of the operation 
itself, and (4) also upon the amount of fluid supplied to the 
patient immediately before or subsequent to that time. 

1. Failure to Void as a Result of Atony of the Urinary 
Bladder: Ordinarily a patient who has been thoroughly 
catheterized just prior to operation can safely be allowed to 
remain undisturbed for a period of from eight to twelve hours 
following operation. At the end of this time, however, if 
spontaneous urination has not yet occurred an attempt should 
be made to determine the degree of distension of the bladder. 
Normally the bladder is, of course, a pelvic viscus, but 
when considerably distended it rises out of the pelvis and 
becomes an abdominal o^gan; in full distension the fundus 
of the bladder constitutes an ovoid tumor above the symphy- 
sis pubis the outlines of which may be determined by palpation 
and percussion, and in thin patients may be visually evident 
because of pressure exerted on the anterior abdominal wall. 
If on inspection, palpation, and percussion, the bladder is 
determined to be still within the pelvis at the end of from eight 
to twelve hours, no anxiety need be felt; if, on the other hand, 
one cannot be certain after careful examination that the blad- 
der is not distended, or more especially if the fundus of the 
organ can be recognized well above the symphysis the question 
immediately arises as to the best means of inducing evacuation. 

There is universal agreement among surgeons that spon- 
taneous micturition should be induced if at all possible. 
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and there are certain rather classical measures which may and 
should be tried in an attempt to induce voluntary urination. 
The most valuable of these are the following: (i) placing of a 
hot water bottle or hot stupes over the bladder region, (2) 
douching of the external genitalia with warm water, (3) 
the administration, in selected cases, of a small hot enema 
(4 oz. at a temperature of ii 2 °f.), ( 4 ) frequent changes 
of the patient’s position in bed, (5) allowing the patient to 
hear the sound of running water, and possibly two other 
measures of doubtful value, (6) the intravenous injection 
of 5 c.c. of a sterile 40 per cent of urotropine, and (7) sub- 
cutaneous injections of pituitrin or caffeine-sodio-benzoate. 

If after the expenditure of a reasonable amount of effort in 
the trial of these various measures spontaneous voiding does 
not occur there are two remaining plans of action either of 
which may be adopted : (a) the patient may be left undisturbed 
until such time as the pressure of accumulating urine within 
the bladder becomes so great as to overcome the natural 
resistance of the sphincters, or (b) catheterization may be 
performed immediately and may be repeated again and again 
thereafter as often as the bladder becomes distended until 
spontaneous action of the lower part of the urinary apparatus 
is resumed. 

The fundamental objection to the immediate use of the 
catheter in the relief of postoperative urinary retention is 
the danger of infecting the bladder and secondarily the ureters 
and pelvis of the kidney, the danger of “catheter cj^stitis and 
pyelonephritis.” Ordinarily the danger of inducing such com- 
plications postoperatively is probably not great when catheteri- 
zation is performed with good aseptic technique, because the 
normal bladder is remarkably resistant to infection. Experi- 
mentally it has been determined over and over again in the 
lower animals that the injection of considerable quantities 
of virulent bacteria into the bladder does not produce cystitis 
unless the bladder itself is traumatized or unless it is already 
the seat of degenerative changes, and in human beings the 
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relative infrequency with which cystitis follows cystoscopy is 
further evidence of the natural resistance of the bladder to 
infection. Cystitis and pyelonephritis are, however, exceedingly 
disconcerting, even dangerous, and in certain cases fatal, 
postoperative complications, and there is probably no sure 
way of determining whether a given patient’s bladder is, or 
is not, normal and therefore as immune to infection as it should 
ordinarily be. Accordingly, many believe with Willy Meyer ls 
that urinary retention may well be allowed to persist unrelieved 
for thirty or even thirty-six hours before an attempt is made to 
force spontaneous voiding, especially in the male. This author 
cannot believe that the procedure does the patient any harm, 
though he does not advocate causing the patient an undue 
amount of suffering. 

This conservative method is believed by many to be 
particularly applicable to those special cases in which retention 
is due to nerve lesions and in connection with traumatic 
injuries of the spinal cord such as are caused by fractures 
of the spine and gunshot injuries involving the cord either 
directly or by transmitted pressure. Thus Besley 19 and 
Gumming 20 advocate avoidance of the catheter insofar as 
possible in all cases in which urinary retention is due to spinal 
cord injuries; the former believes that in such cases the catheter 
should never be used, and the latter, although he is inclined to 
believe that definite injury is caused the kidney by this proce- 
dure, feels that this damage is not sufficient to contraindicate 
forcing the development of retention with overflow. 

It probably is true that the amount of distention of the 
bladder and the degree of back pressure transmitted to the 
ureters and kidney in the adoption of the procedure under 
discussion are in the average postoperative case incapable of 
producing permanent damage to the urinary apparatus, and 
the method is therefore probably relatively devoid of danger; 
on the other hand, a considerable amount of suffering is 
undoubtedly engendered in many patients by such methods, 
and this probably constitutes the fundamental objection. 
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Furthermore, there is some evidence tiiat a prolongation 
of the condition of retention with overflow produces definite 
deleterious organic changes. Thus Curtis 21 has shown experi- 
mentally that following paralysis of the bladder by division 
of the nervous control in rabbits cystitis developed in con- 
siderably more than half the cases, and that definite lesions 
in the upper urinary tract characteristically developed, 
distention of the ureters, nephritis, cellular infiltration of both 
cortex and medulla, renal hemorrhages, dilatation of the renal 
tubules, and occasionally extensive destruction of the kidney 
substance. 

It is therefore probably better, providing the surgeon com- 
mands an intelligent and well trained nursing stall, to adopt 
the second alternative and to have patients cathctcrizcd cither 
at the end of a definite number of hours, usually from eight to 
ten, or in case interne supervision is particularly good, after a 
variable period of time, viz., as soon as the patient complains 
of discomfort or bladder distention becomes recognizable. 
There is some evidence for believing that routine catheteriza- 
tion of patients who do not void after a certain definite number 
of hours is intrinsically much less desirable than the institu- 
tion of catheterization in accordance with the indications of 
discomfort and physical evidences of distention. 

Curtis 21 has observed that patients who require repeated 
catheterization postoperatively do not promptly regain the 
power to evacuate the bladder completely and that the presence 
of residual urine predisposes to cystitis. In order to deter- 
mine the possible influence of the incompletely evacuated 
bladder on the development of C3 r stitis and pyelitis, he studied 
the postoperative histories of a scries of 1595 female patients 
who had been subjected to important surgical operations. 

One thousand and fifty-one of these patients, or 66 per cent, 
required no postoperative catheterization. Of the remaining 
544 patients who were catheterized, 1 1 per cent required arti- 
ficial evacuation of the bladder once, 5 per cent required the 
procedure twice, and 17 per cent required three or more 
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catheterizations. Among the 187 patients, or 11 per cent, 
who required but one catheterization there were no cases 
which developed cystitis, but residual urine was detected in 6 
per cent for a period of time not exceeding two days. Of the 88 
patients, or 5 per cent, who required two catheterizations, 
27 per cent showed residual urine thereafter; slight infection 
occurred in a few cases but promptly disappeared. Of the 269 
patients, or 17 per cent, who were repeatedly catheterized 6 
per cent showed residual urine for from four to eight days. 
In these cases the amount of residual urine generally decreased 
progressively from day to day, vesical symptoms and urinary 
pus were usually noted for a day or two and then disappeared. 

Because of these findings Curtis practices and recommends 
the avoidance of postoperative catheterization whenever 
possible, although he docs not hesitate to catheterize patients 
who are really suffering as a result of distention. Curtis 
advises that whenever it becomes necessary to catheterize a 
patient once that patient, be thereafter subjected to daily 
catheterizations until free from residual urine; according to 
this technique the catheter is passed just after each spon- 
taneous voiding. In connection with these catheterizations 
Curtis 21 advises (1) the use of a boiled catheter (2) cleansing 
the external genitalia with a weak solution of mercuric chloride, 
(3) the instillation of a few cubic centimeters of 0.125 per cent 
silver nitrate solution just before withdrawal of the catheter, 
and (4) the administration of hexamethylenamine prophylacti- 
cally in all cases in which the catheter is used. Residual urine 
of not more than an ounce is considered normal unless it 
contains pus cells. 

Rupture of the bladder does not, of course, occur as a result 
of distention unless the bladder wall has been previously 
weakened by disease, and accordingly the principal indication 
for the use of the catheter postoperatively is the relief of 
discomfort or pain. If, however, the attitude be adopted that 
distention is not to be allowed to progress to distention with 
overflow it would also seem irrational to allow any considerable 
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amount of distention to occur at all even in the absence of 
discomfort, otherwise nothing is gained. Accordingly deeply 
narcotized or unconscious patients should be given special 
attention and cathcterized before any considerable amount of 
urine has accumulated. Patients requiring repeated catheteri- 
zation arc in any case best put on a regular eight-hour 
schedule. 

Hugh Cabot 22 believes that urine should not be allowed to 
collect in the bladder postoperative^' in an amount exceeding 
io oz. He accordingly believes that instructions should be 
given to empty the bladder by cathcrterization at any time 
after twelve hours providing the patient’s sensations are such 
as to lead the attendant to believe that this amount has been 
exceeded. 

Although, as previously stated, the normal bladder is 
infected only with difficulty, carelessness in the performance 
of catheterization should not be encouraged on this account, but 
rather nurses and attendants should be constantly impressed 
with the seriousness of contamination in connection with this 
procedure and the necessity of developing and maintaining a 
scrupulously aseptic technique. 

2. Treatment of Postoperative Cystitis: In the acute stage of 
cystitis attention should be directed toward relieving the 
symptoms of suprapubic distress and frequency and urgency 
of micturition; a combination of tincture of hyoscyanms and 
potassium citrate, about 15 grains of the former and 20 grains 
of the latter, usually furnishes the desired effect when given 
at intervals of from three to four hours. The diet should be 
simple and bland, and fluids should be forced. If this treatment 
does not rapidly give relief resort may be had to codeine or even 
morphine. 

Locally efforts should be directed toward the institution 
of free drainage of the bladder. If the patient shows no reten- 
tion of urine, catheterization should be performed once during 
each twenty-four hours, and before the catheter is withdrawn 
the bladder should be thoroughly irrigated with a mild anti- 
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septic solution, saturated boric acid solution being probably 
the vehicle of choice, although it is highly probable that the 
mere mechanical lavage of the organ is the important con- 
sideration, and the beneficial action of the antiseptic is incon- 
siderable or even nil. In case the patient shows residual urine 
catheterization should be repeated every six or eight hours, 
and lavage should be performed subsequent to each catheteri- 
zation as just described. 

Postoperative cystitis rapidly responds in almost all cases 
to this form of treatment. As soon as the acute symptoms of 
the condition have subsided it is customary to prescribe 
hexamcthylenamine and sodium phosphate, but probably 
forcing of fluid is of much more importance than drug therapy. 
In cases which do not respond to the treatment as outlined, 
infection of the upper urinary tract should be suspected. 

3. Catheterization: Catheters are sterilized by boiling. 
Catheterization proceeds as follows: 

In the case of the female, after the hands have been thor- 
oughly scrubbed, the thumb and index finger of the left hand 
are used to spread the labia, and the vulva is carefully cleansed, 
first with soap and water applied by means of a sponge held in 
forceps and then by means of bichloride of mercury or lysol 
solution, particular care being taken to cleanse all creases. This 
may be done most conveniently over a bed pan. The right hand, 
which previously has come in contact only with the handle of 
the sterile forceps, is now plunged into the antiseptic solution 
and then picks up the catheter and introduces it gently into the 
bladder without allowing it to touch anything but the lining 
of the urethra. 

In the case of the male, the procedure is essentially the 
same; the thumb and forefinger of the left hand hold back the 
prepuce while the right is used, first to cleanse the glans and 
fore skin and later to introduce the catheter. 

Catheters pass much more easily if they are suitably 
lubricated at the tip with sterile lubricating jelly before being 
introduced. It should be remembered also, of course, that the 
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urethra of the female is very short (4 cm.), whereas that the 
male is relatively long (17.5 to 20 cm.). 

Not infrequently a patient who has once required catheter- 





Fig. 47. Some of the essential features of postoperative catheterization. Inserts A 
and a' represent cross-sections of a Pezzer catheter, the former with tip of instrument in 
normal position, latter with mushroom tip stretched and elongated by metal probe 
passed through instrument from its open end ready for insertion into urethra of female. 

Insert b represents proper method of spreading labia in female; this position should 
be maintained both during preliminary sterilization or cleansing of external genitalia 
and during actual introduction of catheter. 

Insert d illustrates proper method of holding soft rubber catheter between thumb 
and index finger during introduction of instrument into urethra of either sex. 

Insert c illustrates proper method of holding penis of male during processes both of 
cleansing glans penis and actual introduction of catheter. 

ization requires it repeatedly, and much can be done to avoid 
such a circumstance by instilling into the bladder after cathe- 
terization an ounce of sterile glycerine, as suggested by the 
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late Dr. A. J. Ochsner; this sometimes is of the utmost value 
in provoking spontaneous voiding subsequently. The instilla- 
tion of an ounce of 1 per cent silver nitrate solution or an equal 
amount of 20 per cent argyrol solution at the end of catheteriza- 
tion is an excellent method of prophylaxis against subsequent 
infection. 

In some instances patients who have required several 
catherizations postoperatively begin to void spontaneously 
thereafter, and it is accordingly assumed that all is well. 
Fever and symptoms of frequency and urgency may, however, 
continue if previously present or may be experienced for the 
first time if previously absent, and on physical examination the 
urine may be found to contain pus. In such cases introduction 
of a catheter will usually discover a large quantity of urine in 
the bladder, and the explanation becomes apparent: the 
bladder has been allowed to become unwittingly distended, and 
the voiding which was judged to be a normal resumption of 
function actually represented distention with overflow; the 
overdistended bladder has become devitalized, and cystitis has 
developed. For this reason, in cases in which peristent difficulty 
is experienced in emptying the bladder postoperatively it 
sometimes becomes advisable to make use of the indwelling 
catheter. 

In the female a Pezzer self-retaining catheter is used. The 
technique of introduction is similar to that used in simple 
catheterization with the single exception that the catheter 
must be introduced on a probe, the probe serving the function 
of stretching the mushroom tip on the end of the rubber tube 
and thus allowing the manipulation to be made without 
undue trauma to the urethra (Fig. 47). Before leaving 
the patient one should ascertain that the catheter is functioning 
properly; to make sure of this gentle traction is exerted until the 
button-shaped end has been drawn down into the neck of 
the bladder. A syringe full of sterile water is then injected into 
the bladder and it should immediately be discharged from the 
catheter as soon as the syringe has been disconnected. 
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In the male a Pezzer catheter should not be used because of 
the inevitable trauma that would be inflicted during the inser- 
tion of such a device; a plain soft rubber or Coude catheter 
is preferred in this case. 

Postoperative catheterization of patients is usually found 
necessary in from 1 2 to 1 5 per cent of cases. Women require this 
procedure much more frequently than men, and married 
women require it more than twice as frequently as single 
women; consequently, catheterization is much more frequent 
in gynecological sendees than elsewhere. Doubtless a condition 
of relaxed perineum is often responsible for the necessity of 
catheterization, a condition which is usually associated with 
chronic vesical distention and which is manifested clinically 
by a cystocele; thus urinary retention in parous women is 
frequently the result of degenerative changes in the bladder 
wall. In nulliparous women urinary retention is frequently of 
neurotic origin. 

Catheterization is required much more frequently in both 
sexes in connection with those operations involving the pelvic 
structures or operations upon organs in relation with pelvic 
organs, such as the appendix, than in other cases, and the 
incidence decreases markedly for operations on the middle and 
upper portions of the abdomen. Naturally, as previously 
stated, packing and other mechanical contrivances used in 
connection with pelvic surgery are frequently factors in predis- 
posing to the retention of urine, but even in the absence of 
such mechanical factors urinary retention is more frequent in 
connection with pelvic surgery than in any other variety. 
The condition of shock favors urinary retention, as does any 
condition which depresses the blood pressure and favors a con- 
sequent decreased output of concentrated urine. Furthermore, 
the incidence of retention is greater in those operations accom- 
panied by considerable pain, nausea, and vomiting. 

Almost all patients find it difficult and manj'' find it vir- 
tually impossible to void in the recumbent position. Many of 
these will need catheterization as long as they are required to 
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lie down, and the surgeon is wise who in such eases encourages 
early spontaneous micturition by having the patient lifted to 
the sitting position on the edge of the bed or to a standing 
position if necessary as early as the nature of the operation 
will permit, and this may be within a day or two in the case 
of many abdominal operations. 

4. Failure to A aid as the Result of Urethral Obstruction: 
In the absence of preoperative abnormalities which an ade- 
quate preoperative preparation could scarcely fail to reveal, 
failure of urination as the result of mechanical obstruction to 
the urethra must obviously be directly dependent upon opera- 
tive procedures themselves, and as such are usually recognized 
without dilliculty. Such a complication may obviously be 
expected, particularly in connection with operations involving 
the urethra, the rectum, the prostate in the male, and the 
vagina and uterus in the female. Occasionally the cause will be 
found to be a purely mechanical one such as pressure exerted 
by an unduly tight packing of the vagina or rectum; sometimes 
it will be due to the pressure of edema either resulting from 
direct trauma, or trauma which, exerted primarily outside the 
urethra, nevertheless spreads to the latter. At all events the 
condition is easily differentiated from the other causes of failure 
of urination by the passage of a catheter which on the one hand 
may become arrested at the site of obstruction, or, on the other 
hand, overcoming it and progressing into the bladder, will 
discover urine therein. 

The treatment consists prophylactieally in avoiding the 
causes of the condition as far as possible, too tight packings, 
unnecessary trauma when operatingin the region of the urethra, 
and the recognition preopcrativelv of strictures which might 
cause undue trouble during the postoperative period. Active 
treatment consists of a rectification of the pathology; when 
caused by edema, the application of moist heat to the part is 
indicated either indirectly by way of the perineum in the form 
of hot moist compresses or hot water bottles, or directly by hot 
douches in the female or rectal flushes in the male. Catheter- 


Book Page 3S9 



URINARY DISTURBANCES 


162 

ization is of course necessary to empty the overdistended 
bladder and suprapubic cystotomy would be required in a 
desperate case. Ity and large, this particular complication is 
mainly associated with surgical specialities, urology, gyne- 
cology, and can be dismissed briefly here. 
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Chapter XI 


POSTOPERATIVE PULMONARY COMPLICATIONS 

The subject of postoperative pulmonary complications is 
one in connection with which many differences of opinion 
exist. The experimental work which has been done on the sub- 
ject is comparatively voluminous but, most of what is known 
concerning it is based on collections of clinical observations 
supplemented in many cases, it is true, by skiagraphic and 
other studies, but usually susceptible of many interpretations 
depending to a certain extent, at least, upon the inclinations 
of the interpreter. 

All forms of clinical pulmonary complications may follow 
an operative procedure, pleurisy, abscess, gangrene, pneumo- 
thorax, atelectasis, bronchitis, infarction, embolism, pneu- 
monia. 

i. General Incidence of Pulmonary Complications 

Lemon 1 estimates that i in every 50 patients operated upon 
may be expected to develop one or another type of post- 
operative pulmonary complication and that 1 patient out of 
every 185 will die as a result of such complication; he states 
that deaths from pneumonia alone following all types of 
operation average 9.5 per cent, whereas the morbidity rate 
averages 1.1 per cent for general surgery and 4.4 per cent for 
laparotomies. 

The estimations of Cutler and Hunt 2,3 are approximately 
the same; they estimate on the basis of 18,075 collected cases 
that 2 per cent of patients operated upon for any reason, 4 
per cent of patients in laparotomy cases, and 8 per cent of 
upper abdominal operative cases develop such complications. 
McKesson, -5 in 1918, found 3.03 per cent of lung complications 
in 39,438 cases. Males suffer from these complications more 
frequently than females, 2 to 1 (Whipple 5 ) or 3 to 1 (Cleve- 
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land 6 ); Featherstone 7 estimates the ratio between the sexes 
in stomach cases as high as 4 to 1 . 

Pulmonary complications follow abdominal operations 
much more frequently than other varieties of operations as 
shown by the figures of Gwyn s ; pulmonary complications 
subsequent to abdominal and pelvic operations, 102; subse- 
quent to operations elsewhere in the body, 8. Similarly, Sise, 9 
in 1927, reporting on 3559 operations, concluded that the 
incidence of lung complications is lowest in operations on the 
extremities, head, and neck (0.5 per cent), much higher in 
operations upon the abdomen (lower abdomen 1.0 per cent), 
especially the upper abdomen (10.0 per cent). 

Judging from such statistics as are available the incidence 
of postoperative pulmonary complications has been somewhat 
on the increase during the past quarter of a century. 


Year 

1 Author 

1 

Hospital 

No. of Cases ! 

i 

Per Cent of 
Morbidity 

1906 

Armstrong 10 

Montreal General 

1 

2,500 j 

2. 12 

1 90S 

von Lichtenberg 11 

(Collected) 

23 . 6/3 1 

1-9 

1908 

Ranzi 10 

Eiselberg’s Clinic at 
Vienna 

6,871 ! 

1 

3-8 

I9IO 

Beckman 10 

Mayo Clinic 

3.657 

K 12 

1912 

Beckman 14 

Mayo Clinic 

5.835 

*•57 

1913 

Beckman 15 

Mayo Clinic 

6,825 t 

1,27 

1917 

Cutler & Morton 16 

Mass. General 

3,490 1 

1.S6 

1918 

McKesson 4 

(Collected) 

39 , 43 S j 

3.03 

1920 

Cutler & Hunt 2 

Peter Bent Brigham 

1,562 1 

3.52 

1921 

Cutler & Hunt s 

Peter Bent Brigham 

1,604 J 

3-92 


In all probability, however, the increasing incidence is more 
apparent than real and represents actually an increasing 
vigilance in the recognition of the minor degrees of pulmonary 
complications previously overlooked. 

11. Mechanisms of Development 

Three general mechanisms have been suggested as explain- 
ing the manner in which postoperative pulmonary complica- 
tions become established : 
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1 . The aspiration theory 

2. The embolic theory 

3. The theory of lymphatic extension 

To these may be added a fourth: 

4. The theory of atelectasis, which represents not a single 
mechanism, but rather a. combination of several factors at 
present not particularly well known. 

The theory of lymphatic extension may be dismissed very 
briefly, since it is fairly well established that such a theory 
cannot be conveniently invoked to explain that very large 
group of cases in which pulmonary complications ensue after 
operations on the upper respiratory tract, the lymphatic 
drainage of the oral cavity and of the neck being quite inde- 
pendent from that of the thorax. Most authorities at the 
present time are agreed that the hypothesis of lymphatic 
extension has little evidence in its favor. 

There has been for a number of years, and there still con- 
tinues to be, a rather ardent controversy over the relative 
importance of aspiration and embolism in the causation of 
postoperative pulmonary complications. 

The earlier pulmonary complications follow so closely 
upon the administration of anesthetics in cases subjected to 
general inhalation anesthesia that almost from the time of 
the birth of anesthesia the anesthetic agent has been incrimi- 
nated to some extent at least as the causative factor; formerly 
it was customary to speak of an “ether pneumonia” which 
was thought to be a particular kind of inflammatory reaction 
dependent solely upon the irritative action of the ether vapor 
inspired during the course of the anesthesia. It has been 
fairly conclusively demonstrated, however, that ether vapor 
per se is incapable of producing the tissue changes commonly 
found in this type of pneumonia; ether vapor alone apparently 
produces only a rather transient hyperemia accompanied by 
excessive mucous secretion. The aspiration theory, as at 
present understood, therefore, refers not to the aspiration of 
irritating anesthetic vapors as such but rather to the aspiration 
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of foreign material, blood, mucus, and pus, an accident 
facilitated by the unskilful induction of anesthesia. 

Aspiration in this sense is held by many authorities to 
be the essential feature in the production of postoperative 
pulmonary complications; probably just as many other 
authorities accept the embolic theory. 

a. Aspiration Theory: In connection with the aspiration 
theory it is fairly well established at present that during 
inhalation anesthesia material from the mouth, mucus, mixed 
with blood in cases of operations on the upper respiratory 
tract, is characteristically aspirated into the tracheobronchial 
tree to a greater or lesser extent depending upon two factors, 
(i) the depth of the anesthesia, and (b) the position of the 
patient. 

1. Depth of Anesthesia: Afyerson 17 examined bronchoscopi- 
cally ioo patients who had undergone tonsillectomy under 
light ether anesthesia. He found that 18 per cent of those in 
whom the anesthesia was so light that it did not abolish 
the cough reflex had aspirated mucus and blood below the level 
of the larynx, whereas 90 per cent of those cases in which the 
cough reflex had been completely abolished showed mucus 
below the level of the trachea. 

2. Position of the Patient: Lemon 1 by the use of gentian 
violet, India ink and certain substances opaque to the x-rays 
showed in dogs that the position of the animal was of the 
utmost importance in preventing aspiration under general 
anesthesia. He found that the danger of such aspiration was 
much greater when the animal was placed in Fowler’s position 
than when placed in the Trendelenburg position, the extreme 
Trendelenburg position obviating such aspiration complete^'. 
This author also showed that the danger of aspiration was 
markedly increased in cases in which the anesthesia was main- 
tained at a level such that the animal struggled, breathed ster- 
torously, swallowed, or vomited. 

b. Embolic Theory: The condition of gross pulmonarj" 
embolism has been recognized for many years and will be 
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discussed at greater length subsequently. The embolic theory 
of pulmonary complications, on the other hand, postulates a 
condition of minor embolism upon which more extensive 
pathological changes become subsequently engrafted. 

The condition of minor embolism as a postoperative 
complication was first suggested by Mikulicz 1S in 1900. That 
the significance of such a condition was not previously recog- 
nized is doubtless entirely due to the fact that it is difficult 
to differentiate at autopsy between areas of pneumonia, the 
fundamental basis of which is an embolism, and areas of 
pneumonia arising from other causes. Cutler, 3 following Miku- 
licz’s lead, and later Schleuter, Weidlein, Holmans, 19,20 and 
others have advanced and presented evidence to sub- 
stantiate the theory that the large majority of postoperative 
pneumonic conditions, which formerly were considered due 
to infection of the lung through the respiratory tract as the 
result of the action of anesthetics, are actually embolic in 
origin. Cutler and his school have been able to demonstrate 
that it is virtually impossible experimentally to produce 
pulmonary infections by the aspiration route, i.e., as a result 
of the implantation of ordinary pathogenic bacteria into the 
tracheobronchial tree, whereas such is easy as the result of 
the introduction of infected emboli into the blood stream. 

Against the embolic theory as the usual cause of postopera- 
tive pulmonary complications, however, at least three different 
lines of reasoning have been urged : 

First: As Smith 21 has recently demonstrated, it is perfectly possible to 
produce pulmonary abscesses in mice, guinea pigs, rabbits, and dogs by 
intratracheal inoculation of bloody material obtained from the region about 
the teeth of patients suffering from pyorrhea. In his experiments 50 per 
cent of the animals died of pneumonia, and 20 per cent developed pulmonary 
abscesses. 

Second: When postoperative pulmonary lesions are examined bacteriolog- 
ieallv it is customary to find two or more of the following organisms in the 
lesion: spirochetes, fusiform bacilli, cocci, and vibriones, organisms which 
occur characteristically in the tonsillar crypts and about the teeth. This is 
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strongly suggestive of the possibility that aspiration plays a pretty impor- 
tant role in the production of these postoperative pulmonary complications. 

Third: As is well known, in embolic processes such as occur in conditions 
not associated with surgery, for example, in the pulmonary infarction of 
typhoid fever, pain and hemoptysis arc outstanding symptoms, symptoms 
which are almost never present in cases of pulmonary complications 
arising in connection with operative procedures. 

c. Atelectatic Theory: The graver degrees of atelectasis 
known as massive collapse have recently become well recog- 
nized clinical entities. The minor degrees of the condition, 
however, have become increasingly emphasized as a more 
definite knowledge of the underlying mechanics of the condi- 
tion has been developed. 

Mastics, Spittler, and McNamee 22 have estimated that 
over 70 per cent of all the so-called postoperative and post- 
anesthetic pneumonias really represent a condition of atelecta- 
sis of varying degrees. Lee, Tucker, and Clerf 23 - 24 have 
expressed the opinion “that the phenomena of pulmonary 
collapse of varying degrees, together with pulmonary embolism 
and infarction, are the real etiological factors in postoperative 
pulmonary complications.” 

Atelectasis is conveniently described by the advocates 
of the atelectatic theory in three degrees : 

1. Massive atelectasis which involves more than one lobe 
of the lung, 

2. Lobar atelectasis which involves a single lobe of a lung, 

3. Lobular atelectasis which involves scattered areas in 
one or several lobes. 

The first, or massive atelectasis, may easily' be mistaken 
for pleural effusion, empyema, or pneumothorax; the second 
is characteristically misdiagnosed lobar pneumonia; and 
the third is not infrequently mistaken for bronchopneumonia 
or pulmonary infarction. 

That atelectasis is not peculiarly a postoperative phenom- 
enon is attested by the fact that it has been recognized in a 
variety of conditions, such as (a) in non-penetrating wounds 
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of the thorax and abdomen, as well as (b) in injuries of the 
lower extremities, (c) in conditions of increased intra-abdom- 
inal tension, such as occur in intestinal obstruction and 
peritoneal effusion, (d) in association with tumors, (e) in 
connection with pharyngeal diphtheria, (f) in connection 
with foreign bodies lodged in the trachea and bronchi, and 
(g) also as a spontaneously occurring lesion. 

Lee, Tucker, and Clerf 24 believe that two fundamental 
factors arc involved in the production of atelectasis : 

(1) the presence of a thick, viscid, bronchial secretion, and 

(2) some inhibition of coughing. 

They believe that because of the character of the secretion 
and the inability or disinclination of the patient to clear it 
from the bronchi by coughing, it accumulates in the bronchial 
tree until it finally completely obstructs the lumen at some 
point. Such an occurrence developing in a small bronchiole 
produces a lobular atelectasis, in a primary bronchus leading 
to a lobe a lobar atelectasis, and, in a main bronchus of either 
lung a massive atelectasis. Masses of thick, tenacious, viscid, 
bronchial secretion are sometimes found clinically and ma3 r be 
removed under favorable circumstances through a broncho- 
scope, a procedure which gives varying degrees of relief, 
depending probably upon the amount of time which has 
elapsed between the onset of the atelectasis and the institu- 
tion of this measure for its relief. 

Lee, Tucker, and Clerf 24 have succeeded in producing 
experimentally in the dog an atelectasis resembling in all 
points that characteristically seen as a postoperative complica- 
tion in human beings by introducing mucous material derived 
from a clinical case of atelectasis into the bronchus of the 
animal, subsequently narcotizing the animal in such a way as to 
abolish the cough reflex. Lee, Ravdin, Tucker, and Pender- 
grass 25 believe that experimental atelectasis may be produced 
in animals by the use of any substance similar in physical 
properties to the viscid sputum characteristically found in 
cases of atelectasis, provided that only the cough reflex be 
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abolished. They have successfully used solutions of gum acacia 
for the purpose. 

hi. General Characteristics of Postoperative 
Pulmonary Complications 

Postoperative pulmonary infections difier from the ordinary 
infectious lung disorders in several particulars: (i) their onset 
is not accompanied by either chill or pleural pain, (2) they are 
only rarely associated with herpes labialis, (3) neither serous 
nor purulent effusions tend to accompany or follow them, and 
(4) the temperature and pulse rate rise very rapidly, becoming 
maximal within a very few hours. 

iv. Clinical Classifications 

Probably no entirely satisfactory classification of postopera- 
tive pulmonary complications is possible at the present time. 
However, in order to discuss the subject at all some classifica- 
tion must be undertaken, and the one herewith proposed 
seems essentially correct. 

a. Pneumonia: Lobar pneumonia, bronchopneumonia, and 
bronchitis have been recognized as the most frequent respira- 
tory complications following operations performed under 
general anesthesia and may be discussed together as repre- 
senting the clinical entity “postoperative pneumonia.” 

This complication must be divided clinically into two 
subclasses, (1) the so-called “early pneumonia” which is an 
accident connected immediately with the operation, and (2) 
the so-called “late-pneumonia,” the symptoms and signs 
of which develop at the end of from forty-eight to seventy-two 
hours or longer. 

1. Early Pneumonia: Early pneumonia is also called 
“aspiration pneumonia,” “ether pneumonia,” “postoperative 
bronchopneumonia,” and “surgical pneumonitis,” and is the 
most frequent type of complication encountered. It develops 
within a few hours of operation, often within twelve hours, and 
presents a progression of symptoms and signs similar, within 
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the previously mentioned general limitations, to those of an 
ordinary bronchitis or a lobular pneumonia. The rapidity of 
onset of the symptoms, the absence of pleural pain, the seasonal 
variation in incidence which is seen in this group, and the fact 
that almost all of the cases develop after ether anesthesia sug- 
gest that irritation of ether vapor and aspiratory infection 
are important etiological factors in these cases. This type of 
complication is particularly prone to develop, therefore, in 
patients who have “taken” a general anesthetic poorly, in 
whom relaxation has been incomplete, who have vomited, 
and who have presented stertorous and labored breathing. 
Postoperative chilling may often play a part in the etiology. 

Symptoms and Signs: 

1. The temperature rises to from ioi° to i05°F. without 
chill. 

2. The breathing is rapid and shallow and is usually 
accompanied by exaggerated excursion of the upper part of the 
thorax. 

3. Pain is absent. 

4. The pulse is rapid and weak. 

5. Cough is unproductive at first and unaccompanied by 
physical signs; later the cough is productive of purulent 
phlegm, and coarse scattered rales are heard; areas of broncho- 
pneumonia may be found in both lungs at the bases. 

The duration is from nine to ten days, during which the 
fever resolves by lysis. Empyema and lung abscess are not 
frequent complications. The mortality ranges between 20 and 
60 per cent. 

2. Late Pneumonia: The frequent time of occurrence of late 
pneumonia is from the eighth to the twelfth day postoperative- 
Iy, but it may be observed from the second day to the third 
week. The interval between operation and the development of 
the complication is usually not entirely afebrile (about i° of 
fever is noted), a circumstance which has been interpreted as 
indicating that this variety of pneumonia develops on the basis 
of infarction. 
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Symptoms : 

1. Sudden onset occurs with pain in the chest, usually 
without chill. 

2. The breathing is shallow and rapid. 

3. Cough is painful; about one-third of the cases have 
blood-tinged sputum. 

4. Fever is moderate, 102° to io4°f., and characteristically 
of the septic type. 

5. “Friction rub,” diminished breath sounds, and localized 
dulness to percussion occur early, usually in the lower lobe of 
the right lung. 

6. X-ray findings are those of lobular consolidation. 

Except in aged patients and in those debilitated from other 

causes this type of infection is not of serious prognosis as 
regards life, there being virtually no mortality, but it consti- 
tutes an added strain, especially unpleasant in laparotomies. 
Whipple 6 and Cleveland 20 have apparently demonstrated that 
such cases of pneumonia are almost always due to the type iv 
pneumococcus; the other types of pneumococcus when the}' 
are the causative organisms tend to produce a type of pneu- 
monia much more closely simulating ordinary lobar pneu- 
monia. This type of complication may occur after either local or 
general anesthesia; it occurs after abdominal, pelvic, or nose 
and throat operations. It is occasionally accompanied or 
followed by empyema or lung abscess. 

b. Treatment of the Early and Late Pneumonias: The 
successful treatment of both the early and late pneumonias 
depends largely upon (1) recognizing the infection early, 
(2) careful nursing, (3) providing the patient with an abun- 
dance of oxygen, and (4) symptomatic treatment of the cough. 

In providing oxygen advantage should be taken of any 
feasible opportunity to get the patient into the open air. 
Formerly it was customary to move the patient’s bed to a 
porch or covered roof even in very cold weather and there to 
leave the patient, suitably protected, of course, from draughts 
by screens, in an}*- but the most inclement weather. Many 
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internists at present believe such treatment to be too drastic 
in cold weather but that the “open air” treatment is quite 
suitable in warm weather all are agreed. In any case ample 
ventilation should be provided. 

Since adequate ventilation of the lungs is hampered by the 
effect of gravity in the recumbent position, the patient should 
be propped upon a back-rest if at all feasible, and such a 
position may usually be maintained comfortably and without 
danger if a little ingenuity be exercised in the placing of 
pillows and in the improvisation of “slings” to relieve tension 
on the patient’s muscles. 

In the severer cases the administration of artificially pre- 
pared oxygen is of value in lowering the temperature, promot- 
ing the patient’s comfort, and favoring his eventual recovery. 
The invocation of this measure should not be delayed until the 
situation has become desperate, because in such cases it is 
often of very little value. 

Of course, an oxygen chamber is an excellent device, if 
such a chamber be available, but the installation of such a 
device involves a considerable financial expenditure, and 
accordingly an oxygen chamber is not often available. The 
lack of special equipment of this kind is not a very serious 
drawback, however, since a simple oxygen inhalation apparatus 
can be improvised readily for use almost anywhere. Many 
suitable varieties of apparatus have been devised. All that is 
necessarily required is an oxygen tank and a wash-bottle 
provided with a two-holed stopper, an entrance and exit 
tubes, an ordinary catheter, and some lengths of rubber tubing. 
The wash-bottle is partly filled with water; the catheter is 
passed through the nose well back into the nasopharynx of 
the patient and is fastened in place to the cheek by means of 
adhesive plaster; the release valve of the oxygen cylinder is 
now turned until bubbles of oxygen traverse the water in the 
wash-bottle in rapid succession but do not form a continuous 
stream (about 120 bubbles per minute) (Fig. 48). The con- 
centration of oxygen (about 30 per cent by volume) which 
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can be supplied by such a device is not nearly so high as that 
obtainable in an oxygen chamber, but the results obtained by 
the method arc usually quite satisfactory. 



Fig. 48. Simple and reasonably efficient type of apparatus for the administration of 
either oxygen or carbon dioxide when regular anesthetic machines arc not available. 
“a” is a rubber catheter which is introduced through the patient’s nose into the naso- 
pharynx. "b” is a wash-bottle partly filled with ordinary tap water and provided with 
a long entrance and a short exit tube, “c” is an oxygen or carbon dioxide tank as the 
case requires; it is provided with a gauge which shows the amount of pressure within the 
tank and an adjustable release valve. In operation the release valve is turned until 
bubbles of gas escape through the wash-bottle; the amount of gas can be roughly cal- 
culated by noting the rate of bubble formation. About 120 bubbles per minute is the 
average rate of flow when administering oxygen. 


Pulmonary complications other than the pneumonias 
commonly ensue after four or five days and are most probably 
embolic in nature; they are not infrequently associated with 
femoral thrombophlebitis. 

c. Pulmonary Infarction and Embolism: Etiologieally 
infarction and embolism are closely related entities since both 
are embolic phenomena, the essential difference consisting in 
the relative size of the emboli. 
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1 . Thrombotic Infarction : By pulmonary infarction is meant 
the series of organic changes and the train of clinical symptoms 
and signs occurring as the result of the dislodgment of a small 



F<g 40 A very simple and inexpensive apparatus for the emergency administration 

of curbo^ dioxide” “a” is a carbon dioxide cartridge such as is sold by the dozen com- 
of carbon dioxide n bottIes for bcv erage purposes; a contains 

mcrcial > 1 v ** u » i- n nerforitor which serves the functions both 

about 5 gallons of compressed ga • ‘ which is introduced 

of releasing the V* ; » £>U»ung .. a flon c ,s , ^ ^ f „ iMO tlie 

into the nostril of the patient, i lie cat. of cannot be controlled very 

nose when tins apparatus is ust yhe rat * s can be made to terminate in 

“cone'or funneUs'liown at ‘V’ if desired. This apparatus is so compact that it 
occupies but little room in a surgeon’s handbag . 1 

embolus or of a number of small emboli, not large enough to 
occlude the arterial blood supply of an entire lobe yet large 
enough to interrupt the blood supply to a part of a lobe of the 
i un „. The clinical manifestations consist of sudden sharp pan 
in the chest, elevation of temperature, increase in pulse rate, 
dyspnea, cough and hemoptysis, accompanied by the develop- 
ment of friction rubs, rales, local impairment in percussion 
note, changes in breath sounds, and sometimes, m the severer 
eases, cyanosis and shock. The usual type of case presents the 

following features .' 

, Hcwcr C. L. The therapeutic value of carbon dioxide. China A /. J., 41 •' S > 2 > ! 9 2 ~ 
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Following the performance of a clean operation there ensues a period 
of from three to eight clays of moderate fever, ioo° to 103°F., for which no 
adequate explanation can be found; this, in turn, is followed by from one 
to twelve days of normal temperature, rarely more, and following this 
occurs acute pleural pain, the development of pleural friction rubs, and a 
recrudescence of the fever. Often associated with the chest condition, or 
occurring shortly after it, there arc symptoms and signs of a femoral 
thrombophlebitis; not improbably in cases which do not show femoral 
thrombophlebitis and which present a similar type of history the pul- 
monary process is secondary to a silent phlebitis elsewhere, possibly often 
in the abdominal veins, particularly the pelvic veins. The explanation for 
the sequence of symptoms and signs is not far to seek; the initial febrile 
period is due to the formation of a thrombus in a vein and subsequent 
absorption of the blood clot; the ensuing afebrile period represents the 
period during which the thrombotic process is stationary, no more clot 
being laid down and no attempt at rcabsorption yet having occurred. 
The pleuritic attack and febrile reaction represent the period of softening 
and absorption of the clot during which time particles break off from the 
main mass as emboli, are taken up by the circulation and lodge in the lung. 

2. Thrombotic Embolism: By embolism is meantthe anatomi- 
cal changes and the clinical manifestations following the lodg- 
ment in the lung of an embolus of sufficient size to occlude the 
main trunk of the pulmonary artery or one of its principal 
branches. 

Cases falling within this classification are almost always 
associated with thrombosis of the pelvic or femoral veins 
and according to common belief characteristically complicate 
operative procedures in the lower abdomen, such as hysterec- 
tomies and the removal of pelvic tumors, though such statistics 
as are available fail to substantiate the emphasis on lower 
abdominal surgery. 

a. Incidence of Thrombotic Embolism: Vietor 27 collected 
21 fatal cases of thrombotic embolism from 12,615 operative 
cases at the New York Hospital covering the ten-year period 
from January 1, 1915 to December 1, 1924. The average 
time of occurrence was thirteen days after operation; the 
shortest postoperative time interval was sixteen hours, and the 
longest was forty-seven days. Heard, 2S quoting statistics from 
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the Mayo Clinic from 1912 to 1920, reported 104 fatal cases 
in a series of 125,164 operations. Hampton and Wharton 2 
reported 21 cases in 21,000 postoperative gynecological 
patients, of whom 19 died. Rupp 30 published a report of 59 
cases of embolism occurring in 22,689 operations. Reports 
from the German literature by Oberndorfer 31 and Detering 32 
indicate that the incidence of postoperative thrombosis and 
embolism has noticeably increased since the World War. 
Five cases of embolism have been reported following the injec- 
tion treatment of varicose veins in a series of 53,000 cases. 33 

b. Etiology: Various theories have been propounded to 
account for the formation of the thromboses which produce 
thrombotic embolism. Four factors are usually mentioned as 
predisposing causes: (1) sepsis, developing at the site of 
operation and producing septicemia or extending from the 
site of operation and involving the veins by continuity, (2) 
liberation of thrombokinase from the operative wound, (3) 
local trauma of small veins at the site of operation as by unduly 
powerful retraction, and subsequent spread of the thrombotic 
process from these veins to the external iliac or femoral veins, 
and (4) stasis in the large veins, due to a variety of causes, 
loss of fluids by purging, vomiting, and hemorrhage, the effect 
of posture of the patient during and subsequent to operation 
and depressions of the blood pressure due to hemorrhage, 
shock, or prolonged narcosis. 

Of these various factors only the last seems to be supported 
by very conclusive evidence. Lister, 3,1 reporting statistics on 
195 cases of postoperative thrombotic embolism from the 
Pathological Institute of the London Hospital, argues that if 
sepsis were an important factor appendicitis should be com- 
plicated by thrombotic embolism much more frequently 
than it is; if liberation of thrombokinase were an important 
factor extensive operative procedures like radical amputation 
of the breast and nephrectomy should be more frequently thus 
complicated than statistics show, and if powerful retraction of 
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wounds were of important etiological significance statistics 
should indicate the fact. 

Lister 34 after a very careful analysis of his cases was able 
to show that only two factors are of definite significance, (i) 
the age of the patient and (2) laparotomy incisions. In his 
cases the incidence of the condition was found to increase 
for every decade of life from the first to the seventh. The 
influence of abdominal incisions was very striking, about the 
only other surgical condition besides laparotomy which con- 
tributed any cases being fracture of the femur. Because of 
these latter findings he believes that the fundamental factor 
in the causation of thrombosis is venous stasis due to deficient 
muscular action, and he argues that incisions into the abdomi- 
nal wall tend to produce the condition by decreasing the 
respiratory movements, thus interfering with the intra- 
abdominal and intercostal pressure relationships, whereas 
fractures of the femur interfere directly with free venous flow 
through the lower extremity because they inhibit the massage- 
like action of the muscles of the thigh. 

c. Clinical Characteristics: Thrombotic pulmonary embo- 
lism develops unexpectedly and suddenly in postoperative 
cases and usually results fatally. It is believed, following 
Aschoff’s 35 teaching, that the thrombotic emboli which produce 
pulmonary embolism always arise either from the femoral 
vein or from the pelvic veins; the latter source is probably of 
very minor importance. The conformation of clots removed 
from patients dying of postoperative embolism usually 
indicates the source as the femoral vein. Occasionally fatal 
pulmonary embolism may occur without the slightest warning, 
i.e., it may not be preceded by symptoms of a preexisting 
phlebitis or thrombosis. At autopsy the source of the embolus 
may or may not be apparent, even when the autopsy is per- 
formed with the utmost care. Bernheim 30 has suggested that in 
many such cases the thrombotic process originates in the great 
veins of the neck. 
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Cases of thrombotic embolism may sometimes present the 
same clinical course as the preceding group (1) a febrile stage 
due to thrombosis, (2) an afebrile period of quiescence, and 
(3) the acute attack of thrombotic embolism. The clinical 
attack is relatively more severe than in cases of infarction, 
since the embolus concerned is larger, and the prognosis is 
more grave, the process either killing in a relatively short 
period of time or at best putting the life of the patient in jeop- 
ardy for some hours. Fatal embolism occurs as a complication 
of frank phlebitis but rarely according to Vietor, 27 Brown, 37 
and Rowntree, 3S and Miller and Rogers 39 found only a 2.5 per 
cent association of phlebitis and embolism in 206 cases. 

This complication usually ensues during the first or second 
postoperative week; the patient, who is often sufficiently 
convalescent to be up and about, suddenly develops a feeling 
of faintness, often accompanied by either precordial pain or a 
sense of tightness across the chest, incontinence of urine and 
feces may occur, and the patient usually feels faint and sinks 
to the floor. The onset characteristically occurs during some 
act of physical exertion, such as the first attempt at walking 
after the patient has been in bed for some time, straining at 
stool, or getting in or out of the bathtub. On examination 
dyspnea is characteristically marked, the face is cyanotic and 
wears an anxious expression, cold sweat is often present on the 
forehead, the pulse is rapid and weak, and the extremities are 
cold and clammy. There may be hemoptysis. 

Usually death follows in from five to twenty minutes 
regardless of the combative therapy employed. Of 233 cases 
of pulmonary embolism collected by Lenormant 106 proved 
fatal, 40 but Heard, 2S collecting the statistics from the Mayo 
Clinic from 1912 to 1920 and covering 125,164 operations, 
reported only 5 recoveries in 104 cases; such reports, coupled 
with the relative incidence of postoperative pulmonary 
embolism as given by these authors (0.5 per cent as reported 
by Lenormant and only 0.08 per cent as reported by Heard) 
seems to indicate that possibly some of the cases reported 
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by the former author may not have been true pulmonary 
embolism; 99 of the 104 cases reported by Heard were proved 
at autopsy, but possibly certain patients who recovered or 
on whom an autopsy was not performed were overlooked 
by this author, so that possibly Heard’s figures err in the 
direction of conservatism. 

Cases of pulmonary embolism may be divided conveniently 
into three groups according to the ratio between the involved 
and the uninvolved portions of the lungs: 

Group 1, in which a relatively considerable portion of the 
pulmonary circulation is obstructed, death following rapidly 
in these cases. 

Group 11, in which death follows somewhat less rapidly, or 
in mild cases the patient recovering, only a relatively small 
part of the pulmonary circulation being involved, and 

Group hi, in which death does not occur for some days 
(two to three), the original embolic process involving only a 
small portion of the pulmonary circulation, but the process 
being progressive because of a superimposed thrombosis 
originating at the point of embolism. 

d. Prophylactic Treatment: It is highly unfortunate that 
the etiology of thrombotic embolism is so incompletely 
understood, since in a process so fatal, and so rapidly fatal 
in the bargain, really the only treatment that is effective in 
the vast majority of cases is the prophylactic treatment of 
the underlying thrombosis, and this, in turn, cannot properly 
be applied in the absence of an understanding of the etiology. 
As previously stated it would seem that thrombolic pulmonary 
embolism following operative procedures is virtually non- 
existent except in those cases in which the abdomen has been 
opened, and consequently prophylactic measures become a 
matter of concern only in cases of laparotomy. 

Most authorities are agreed that in the absence of more 
evidence then is at present available one cannot afford to 
overlook any of the factors that might possibly be responsible 
for the condition. They recommend the reduction of operative 
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vascular traumatism to a minimum, since injury to the venous 
channels almost certainly favors thrombosis, and this, in turn, 
may give rise to the development of an embolus by the break- 
ing ofl of a portion of the blood clot contained within the 
vessel. It has been suggested also that in a certain number of 
cases embolism may be dependent upon enforcement of the 
dorsal decubitus position, a position which favors thrombosis 
by slowing the general circulation, and accordingly many 
from this consideration alone favor reasonable changes 
of the patient's position in bed during convalescence in all 
but those few cases, mainly cases of grave general peritonitis, 
in which such changes of position would prove dangerous. 
Local tissue trauma and infection, as well as any con- 
dition such as the presence of a tumor, which slows the 
circulation locally, also presumably favor thrombosis, and 
any of these factors which can be alleviated should receive 
the attention of the medical attendant as a prophylactic 
precaution. 

Because of the fact that certain cases are engrafted upon a 
condition of femoral thrombophlebitis various authors, follow- 
ing the lead of Whipple , 5 have advocated the early postopera- 
tive institution of passive massage or active systematic 
exercises of the lower extremities in order to overcome any 
tendency to local venous stasis. Such exercises usually take 
the form of bicycle riding movements performed while the 
patient lies in dorsal decubitus. 

Waters 41 advocates the postoperative use of thyroid extract 
in doses of 2 grains three times per day on the theory that by 
increasing the metabolic rate the blood-pressure and rate of 
blood flow may be increased. 

It would seem on theoretical grounds that dehydration 
should predispose to thrombus formation, and consequently 
a prophylactic measure of value would seem to be the adminis- 
tration of adequate quantities of fluid. Avoidance of shock and 
hemorrhage is of axiomatic importance. 
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Following the lead of Lister 34 it would seem that measures 
designed to maintain normal respiratory movements are of 
the greatest importance. 

The active treatment, once pulmonary embolism has 
developed, is in many cases nil, since death occurs too rapidly. 
In those patients who survive for a sufficient length of time, 
however, the first indication is to support respiration by 
elevating the patient to the sitting position and to supply 
oxygen if the condition seems to warrant this therapy and if 
oxygen is available. The peripheral circulation is supported 
by the application of heat to the periphery of the body most 
conveniently in the form of hot water bottles; venesection 
may possibly be of some value in selected cases to relieve 
embarrassment of the right side of the heart. Morphia may 
and should be given to counteract shock, and such methods of 
rapid stimulation of the respiratory and circulatory centers 
by drugs as may be thought to be of value may be employed. 
Trendelenburg’s operation, which consists in evacuation of 
the blood clot from the pulmonary artery, may prove of life- 
saving value occasionally and should be kept in mind as a 
possibility, though usually neither the case nor the circum- 
stances are favorable for the successful performance of this pro- 
cedure. The literature contains the records of a number of cases 
in which this particular operation has been adopted some- 
times successfully and sometimes unsuccessfully. Meyer 42,43 
reported 2 cases of which only i was successful. N3 r strom 44 
reported 3 cases, only 1 of which was successful; de Harven 45 
had 3 cases, all fatal; and Crafford 46 2 cases, both successful. 
The latest report by Westerborn 47 “ states that 16 cases have 
now been recorded in the literature, 7 of which were definitely 
cured whereas the remaining 9 patients survived the operation 
but a short time. The value of the procedure in any case is 
open to question since it cannot be determined whether or not 
the successful cases would have recovered anyway even had 
the operation not been invoked. 
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3. Fat Embolism: a. Etiology: The blood stream normally 
contains a certain amount of neutral fat which, however, even 
in digestive Iipemia, in which condition the normal content 
is greatly augmented, is so finely divided that the particles do 
not become visible when treated with fat stains. Fat embolism 
cannot occur as a result of the presence of such a fine emulsion. 
Only when conglomerations of fat of comparatively large size 
find their way into the circulation or are formed within the 
circulating blood by a process of agglomeration can S} r mptoms 
arise. The symptoms are due to blockage of terminal radicles 
of the vascular tree by fat globules so large as to produce local 
or generalized circulatory embarrassment. 

According to the usually accredited conception, fat embo- 
lism is a condition which arises only as a complication of 
surgical or other severe traumata. It is caused by the ingress of 
liquid fat into the blood stream. The fat usually finds its way 
into the circulation through the lumen of a ruptured blood 
vessel, but may possibly under exceptional circumstances be 
discharged into the circulation through the thoracic duct. 
The fat is derived from the patient’s own tissues, and con- 
sequently there is always danger of fat embolism, in any case 
in which the traumatized area is rich in fat, like the marrow 
of the long bones in fractures and the panniculus adiposus of 
obese individuals in abdominal surgery; in short, fat embolism 
becomes a possibility whenever the fat reservoirs of the body 
are traumatized sufficiently to produce an uninterrupted 
communicating passageway between globules of tissue fat 
and the venous radicles of the vascular tree. Because of the 
rigid structure of bone it is supposed that the blood vessels 
in the osseous tissues are more apt to remain patulent and that 
fat embolism thus becomes an especial danger in cases of both 
accidental and surgical trauma to bones. 

Largely as a result of the researches of Lehman 47 and his 
co-workers, however, this hypothesis seems at present to be in 
need of certain revisions. Many investigators have noted the 
occurrence of fat embolism in a variety of non-surgical and 
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non-traumatic cases coming to autopsy, specifically in cases of 
cardiovascular-renal disease, burns, postinfluenzal pneumonia, 
eclampsia, diabetes, phosphorus poisoning, and acidosis, and 
occasionally in many other conditions, such as profound sepsis, 
chronic alcoholism, acute pancreatitis, splenitis, sarcomatosis, 
and carcinomatosis .' 37 It seems probable that in such cases some 
other mechanism beside discharge into the blood stream of 
free fat from the fat reservoirs of the body must be operative. 
Furthermore, as has been appreciated for a long time even in 
cases of trauma the amount of fat occurring in fat embolism, 
as demonstrated at autopsy, is frequently out of all proportion 
to the amount which might reasonably be expected to be 
derivable from the area traumatized. The possibility of the 
occurrence of agglomeration of emulsified particles of fat 
normally circulating in the blood stream has, therefore, been 
investigated. It has been shown that the prolonged administra- 
tion of ether during the lipemic stage of digestion of a fatty 
meal is capable of producing fat embolism. Apparently the 
mechanism is one in which emulsified particles of fat coalesce 
to form macroscopic globules. Furthermore, in the test tube, 
at least, crushed muscle, hemoglobin, and histamine have 
been found capable of producing just such a phenomenon; all 
three of these substances, of course, may very easily find 
entrance into the blood stream. Possibly the most convincing 
link in the chain of evidence, however, is the experimental 
finding that dogs tolerate without showing symptoms the 
artificial introduction into the blood stream of an amount of 
fat which, weight for weight, is considerably greater than could 
possibly be freed in the human being by fracture even of the 
femur. 

It is believed by some authorities that the condition of fat 
embolism is of relatively frequent occurrence, but that the 
condition is usually of a degree so minor as to be clinically 
recognizable but seldom. In line with this conception Lehman 
and his co-workers 47 have ventured the hypothesis that many 
of the cases of postoperative pneumonia are fundamentally 
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due to a process of fat embolism. They have found marked 
scarring of the lung in post-mortem examinations performed 
some time after the production of fat embolism, a histo- 
pathological picture which corresponds very closely with that 
found in late cases of bronchopneumonia and bronchitis. 

Elting and Martin 4S believe that fat embolism accounts for 
a number of deaths for which the assigned cause is “shock, 
toxemia, infection, or concussion,” and that fatal cases are 
particularly prone to occur in connection with fractures of the 
long bones, especially the femora. They see in the tendency to 
patency of the blood vessels of the bone marrow and Haversian 
canals the predisposing cause, and in hemorrhage, edema, 
inflammation, manipulation, and tight bandaging the exciting 
cause, i.e., the pressure which dislodges the fat and forces it 
into circulation. These authors extracted the fat from weighed 
portions of the lungs and spleen in 2 fatal cases of fat embolism 
proved at autopsy and compared the fat content with that of 
the lungs and spleen taken from patients dying from other 
causes. They found the fat content markedly increased in the 
cases of fat embolism, of the order of three or more times as 
great as the normal value. 

Accumulation of fat in the capillaries may be sufficiently 
rapid to give rise to symptoms vety soon after operation or 
trauma, or the process may be more slow, and symptoms may 
not arise for several days. 

In fatal cases the symptoms described have been not 
dissimilar to those found in cases of shock. (1) There is an 
increase of temperature, pulse, and respiration rate, (2) early 
restlessness develops into a condition of delirium, coma, and 
finally death. 

In all cases, the fat emboli, being derived from the systemic 
circulation, are first carried to the right side of the heart. If the 
amount of fat be great, it has been supposed that it may here 
act like an air embolus and embarrass the atrium (auricle) in its 
efforts to empty itself, thereby causing death in the severest 
cases. 


Book Page 4r> 



1 88 POSTOPERATIVE PULMONARY COMPLICATIONS 


If the heart be successful in passing the fat out of its 
chambers, as it usually is, the fat may find its way directly 
into the coronary circulation and produce multiple small 
cardiac infarcts ; it is believed that most of the cardiac symp- 
toms are produced in this manner. Most of the fat, however, 
passes directly into the pulmonary circulation and produces 
edema, congestion, hemorrhage, and rarely infarction of the 
lung substance. 

Such emboli as find their way through the pulmonary circu- 
lation may eventually lodge in any of the organs in the body. 
Lesions have been described in the liver, spleen, kidneys, skin, 
pancreas, thyroid gland, voluntary muscles, and in fact all 
of the tissues of the body. Of especial importance is the lodg- 
ment of emboli in the brain tissue, since embolism of this tissue 
may give rise to very dramatic effects depending upon the 
portion involved. 

b. Symptoms and Signs: It is customary for clinical symp- 
toms of fat embolism to develop if at all on the second or third 
day following extensive fractures of the long bones or extensive 
operative procedures involving the bone marrow or other 
tissue rich in fat. Symptoms may occasionally develop much 
more rapidly or, in other cases, may be delayed for a number 
of days. According to most observers the earlier the develop- 
ment of symptoms, the more apt is the case to result fatally. 

The symptoms and signs depend largely upon the site of 
the embolic process. 

(i) If the heart and lungs be primarily affected the syn- 
drome is primarily “cardiorespiratory.” 

(a) Symptoms: There is precordial distress accom- 
panied by dyspnea and cough. 

(b) Signs: The patient is usually cyanosed, the pulse 
rapid and irregular, the systolic blood-pressure is 
low, and there may be hemoptysis. The heart may 
show dilatation and over the lungs may be heard 
moist bubbling rales, due to the presence of pul- 
monary edema; there is usually little or no impair- 
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ment of pulmonary resonance. The temperature is 
not much elevated at first but gradually rises to 
i03°F. or more, and the developement of Cheyne- 
Stokcs respiration occurs terminally. 

(2) In the case in which the embolism is chiefly cerebral, 
the cases present the following signs and symptoms : 

(a) At first there occur symptoms which are irritative 
in type: restlessness, delirium, hallucinations, and 
drowsiness. Tremors, spasms, or actual convulsions 
may also occur in this stage. 

(b) During the later phases of the irritative stage and 
characteristically in the terminal stage occur stu- 
por and coma; paralysis and death close the scene. 

The Cheyne-Stokes type of respiration may be due to 
embolism of the respiratory center, and embolism of the 
temperature regulating center may explain the changes in 
temperature which are characteristically seen; embolism of 
the vasomotor center may explain the sjmiptoms of shock. 

The clinical course of patients suffering from fat embolism 
may be either rapid or slow. Certain cases show a fulminating 
course, apoplectiform in type, and death may ensue in a very 
few hours. Others persist for days or weeks and may or may 
not eventually recover. As previously stated, the longer the 
patient lives the better the prognosis becomes. 

c. Treatment: Once a case of fat embolism has developed 
there is little that can be done beyond the institution of 
symptomatic treatment. The fundamental treatment is, of 
course, prophylactic and consists of gentleness in handling 
tissues rich in fat during operative procedures and immobiliza- 
tion and subsequent general and local rest of cases with 
fractures of the long bones. Granting that the prolonged 
administration of the fat-dissolving general inhalation anesthet- 
ics predisposed to the condition, an added indication is 
presented for limiting the duration of such anesthesia to a 
minimum. Venesection, intravenous injection of saline solution, 
and the production of a fistula of the thoracic duct are measures 
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which have been proposed but seem at the present time to offer 
very little promise as curative measures. 

v. Massive Collapse of the Lung (Massive Atelectasis) 

a. Historical: To the Englishman, William Pasteur, is 
usually given credit for having originally described massive 
collapse of the lung. In September, 1890, 49 Pasteur reported 
15 cases of massive collapse occurring in connection with 
postdiphtheric paralysis in which, he said, the muscles of 
ordinary respiration, especially the diaphragm, had become 
more or less involved. Pasteur saw and studied his first case 
four years previously, that is, in 1886; in 1888, he saw 5 cases 
and in 1899, 9 cases. 

That massive collapse of the lung was known, however, 
previous to the classical description of Pasteur there can be no 
doubt, since at least as early as 1853 Gairdner 50 apparently 
not only recognized collapse of the lung in adults but offered 
the explanation that it is caused by (r) the existence of mucus 
in the bronchi, (2) weakness or inefficiency of the inspiratory 
power, however caused, and (3) inability to cough and expec- 
torate and thus to remove obstructive mucus. As early as 
1878 collapse of the lung had been subjected to experimental 
investigation by Lichthein, 51 who reported two series of 
experiments on rabbits, in the first of which he blocked the 
bronchi by introducing laminaria plugs, and succeeded in 
producing collapse of the lung, and in the second he not only 
blocked the bronchi but ligated the vessels to the obstructed 
pulmonary area, and Avas not in this case able to produce col- 
lapse because, as he explained, absorption of alveolar air must 
be effected by the circulation in order for collapse to occur, no 
absorption taking place in those cases in which the circulation 
is interrupted. 

Pasteur deserves credit, however, for having given the 
classical clinical description of collapse of the lung, for having 
emphasized the importance of the condition, and for having 
predicted the occurrence of postoperative collapse long before 
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clinical cases had been reported. Pasteur made this latter 
prediction in his Bradshaw lecture in 1908, 52 and in 1914 s3 
he was able to report 16 cases of postoperative massive col- 
lapse collected from a series of 201 cases of postoperative 
pulmonary complications. In the same year, 1914, Elliott and 
Dinglcy 54 reported 1 1 cases of postoperative collapse. Scrim- 
ger, ss in 1921, was the first American author to report post- 
operative massive collapse of the lung; he reported 7 cases 
occurring in a series of 540 consecutive operations and extend- 
ing over a period of one year. Scott, 50 in 1925, in a complete 
review was able to collect only 64 cases from the literature. 
Since 1925 much has been written and many more cases have 
been reported. 

Since 1925 there has been a constantly increasing suspicion, 
amounting to a conviction amongst a considerable number of 
investigators, that collapse of the lung of one degree or anot her 
is responsible for a high percentage of all postoperative 
pulmonary complications. According to this conception mas- 
sive collapse is but an exaggerated form of a less serious, 
because less extensive, and much more frequent complication, 
viz., “atelectasis.” Mastics, Spittler, and McNamee, 22 in 
1917, voiced the belief that 70 per cent of all pulmonary com- 
plications are comprised by atelectases, and reported 50 cases 
which they classified as “fulminant,” “moderate,” “mild,” 
and “evanescent”; the}* reported 13 cases of the first variety, 
17 of the second, 15 of the third, and 5 of the fourth. 

Atelectasis, following the suggestion of Jackson and Lee, 57 
may be reserved for those cases in which a deflation of lung 
tissue, but not of the bronchi, occurs in a previously well 
aerated lung, and this condition may affect the entire lung or 
any smaller part of it. “Collapse” is in this case reserved for 
those cases in which not only the alveolar tissue itself but also 
the bronchi arc collapsed. 

Both atelectasis and collapse have been encountered 
following all kinds of abdominal operations and following the 
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induction of all kinds of anesthesia, including local and spinal 
analgesias; the condition is found following gunshot wounds 
of the abdomen, chest, and thighs, in connection with fractures 



Fig. 50. Effect of pressure relationships in active and passive collapse of the lungs. 
At “a” is represented normal relationships of lungs, pleurae, and mediastinum. In 
“b” passive collapse of right lung has been produced by introducing air into right 
pleural cavity; right lung has become partly deflated by contraction of its intrinsic 
elastic tissue fibers, and right pleural space has been converted from a potential to a real 
cavity. In absence of fixation of mediastinum in such a case this structure tends to be 
displaced slightly to the opposite side, i.e., in this case to the left. In “c” active collapse 
of lower lobe of right lung is shown; right pleural cavity being still only a potential 
cavity and containing no air, mediastinum tends to shift to right, and a condition of com- 
pensatory emphysema in opposite lung occurs. It can readily be seen that artificial 
pneumothorax in this case would tend to restore normal pressure relationships and thus 
restore mediastinum to normal position. 

of the femur and pelvis, and also in connection with non- 
penetrating traumata to the chest. 

b. The Mechanics of Pulmonary Collapse: Massive 
collapse of the lungs is essentially different from the collapse 
which occurs as a result of the production of pleural effusion or 
pneumothorax. The latter represents a process in which 
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intrapleural and intrapulmonic pressures are either partly 
or completely equalized; and collapse occurs by virtue of the 
inherent elasticity of the pulmonary tissues, especially the 
so-called “elastic” fibers. Such collapse may be designated 
as “passive” collapse. 

Massive collapse, on the other hand, represents a condition 
in which the lung substance Joses its air and contracts in the 
absence of initiating changes in intrathoracic, intrapleural, or 
intratracheal pressures; it represents “active” collapse, and 
when definitely established alters pressure relationships in the 
direction of still further increasing rather than relieving intra- 
pleural negative pressure (Fig. 50). The term “collapse” 
has been criticized as implying that complete airlessness of the 
a fleeted area occurs; this latter rarely or never happens, 
inasmuch as the bronchi characteristically remain patulent. 
“Atelectasis,” however, is a less desirable term, since etymo- 
logically it means “failure of expansion,” which condition 
is the reverse of the condition under discussion. “Apneumato- 
sis” is more desirable as a descriptive term than “atelectasis,” 
but seems to have little advantage over the original “collapse,” 
while at the same time being much less expressive. 

c. Etiology: Several theories have been proposed to 
account for the production of massive collapse of the lung: 

1. Paralytic Theory' : This theory was originally advocated 
by Pasteur. It assumes that collapse is secondary merely to 
paralysis of the muscles of respiration, especially the diaphragm. 
This theory is probably untenable in its original form, since 
it is well known that paralysis of the diaphragm, produced 
either experimentally or surgically by section of both of the 
phrenic nerves, does not characteristically result in collapse. 

2. Obstructive Theory r: This theory is championed by 
Chevalier Jackson and his followers, Lee, Clerf, Tucker, and 
others. It assumes that the essential feature in collapse is the 
blocking of bronchi by masses of thick, tenacious secretion, 
and is, therefore, essentially a foreign-body atelectasis, such 
as has been known and recognized for many years. This theory 

Book Page 4:1 



194 POSTOPERATIVE PULMONARY COMPLICATIONS 


is interesting, but unfortunately does not seem to correspond 
with the facts in certain cases. Only a very few cases have 
been reported in which bronchoscopic examination has 
revealed the presence of such plugs in clinical patients, 
although it has been shown that the experimental introduction 
of such material into the bronchi of experimental animals is 
capable of producing the clinical and radiological picture of 
massive collapse. 

3. Combined Obstructioii and Impaired Respiratory Force 
Theory: This theory was originally proposed by Elliott and 
Dingley, and has since been championed by Churchill and 
others. 

4. Postural Theory: Briscoe believed that prolonged quiet 
breathing in the supine position was capable of producing 
atelectasis, but fails to elucidate the mechanism of production 
further than this. 

5. Vasomotor Theory: This theory, championed by Gwyn 
and Scott and Joelson, cannot be conveniently separated from 
the 

6. Angioneurotic Theoty, and both are at best somewhat 
nebulous. According to Scott and Joelson, the fundamental 
factor is a pulmonary reflex, probably vasomotor, which 
causes a partial bilateral obstruction in the peripheral respira- 
tory passages. Superimposed upon this are the factors of the 
patient’s position in bed and the secretion of tenacious material 
which makes the obstruction complete, characteristically on 
the dependent side. Air is then rapidly (in a few hours) 
absorbed from the affected lung, whereas a similar process is 
prevented from occurring in the opposite one by compensatory 
hyperventilation. 

7. Reflex Spasm oj the Bronchioles Theory: Since massive 
collapse does not occur in connection with asthma, in which 
reflex spasm of the bronchioles is presumably an outstanding 
phenomenon, this theory has little to recommend it. 

d. Symptoms and Signs: The symptoms and signs of 
collapse depend very largely upon the amount of lung tissue 
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involved, and they may appear either (a) with some suddenness 
or (b) may progressively develop during a period of hours. 
Any part of either lung may be involved in the process, but 
the right lung is more frequently involved than the left, most 
frequently the posterior portion of the right lower lobe. 
Involvement of the middle lobe of the right lung, together 
with the lower lobe, is next in frequency, then the lower left 
lobe, the upper right lobe, and the upper left lobe, in the order 
named. 

(1) The severe case with sudden onset presents no particular 
diagnostic difficulties. It develops as a so-called “collapse 
attack.” Usually within one to four days and most frequently 
within forty-eight hours after operation or trauma there 
develops pain in the chest, dyspnea, rapid pulse, and occa- 
sionally even cyanosis. The temperature usually is normal at 
first, but within a few hours becomes elevated to 102.5 0 to 
I03 °f. and assumes an irregular character. Profuse diaphoresis 
ensues, and the cheeks usually present a brick-red discoloration 
as described by Soltau. 5S The posture of the patient is of 
diagnostic significance; he lies on the affected side with the 
dorsal spine bent and the head inclined to the affected side. 
Cough develops within a few hours, and a small amount of 
sputum, which is usually mucopurulent and never bloody or 
of the “prune juice” variety, may be expectorated. The leuco- 
cyte count earlv becomes somewhat elevated, and advances 
steadily to as high as 20,000 cells per cubic millimeter. On 
inspection the affected side appears smaller than the unaffected 
side, the intercostal spaces being diminished in width, and a 
marked respiratory lag is noted on the affected side. Tracheal 
displacement to the affected side may be found, especially 
when the site of the atelectasis is the upper right lobe. There is 
an apparent bulging and exaggerated respiratory excursion 
on the sound side which is explained by Osier 59 as due to a 
compensatory or vicarious emphysema. 

The cardiac impulse is displaced to the affected side, this 
naturally being most noticeable in right-sided atelectasis; the 
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displacement may be obliquely upward and to the right in 
those cases in which the upper lobe of the right lung, either 
alone or in combination with the other lobes, is affected. The 
area of cardiac dullness may be obscured, however, by com- 
pensatory emphysema. 

Impaired resonance, dullness, or flatness is present on 
percussion, vocal and tactile fremitus is early diminished, and 
the breath sounds are suppressed or absent over the affected 
area on auscultation. No rales are heard. This condition has 
been called “dead lung.” Later in the course of the atelectasis 
increase in vocal and tactile fremitus with bronchophony and 
pectoriloquy may occur, together with the development of 
coarse bronchial rales and mucopurulent expectoration. 

Complete disappearance of all signs usually occurs in from 
three to four days, but signs may disappear in the course of a 
few hours, with profuse expectoration of mucopurulent 
material, or they may clear slowly, during a period of one to 
two weeks during which time the symptoms and signs gradually 
abate. A certain number of cases develop a superimposed 
purulent bronchitis or bronchopneumonia, the onset of which 
is heralded by an exacerbation of the symptoms; rales appear 
over the affected area, and a blood-tinged expectoration 
ensues. Such cases may terminate fatally. 

The roentgenological picture shows the dorsal vertebrae 
curved, with the concavity toward the affected side, the ribs 
converging on the affected side and diverging on the sound 
side, the heart and mediastinum are displaced toward the 
affected side, the dome of the diaphragm on the affected side 
is elevated and relatively immobile, and the lung fields show 
increased density on the affected side and decreased density 
on the sound side, changes which may be little or greatly 
apparent, according to the severity and extent of the 
atelectasis. 

At autopsy the involved portion of the lung is blue or 
violet in color and sharply demarcated from the normal lung 
tissue. It is soft, tough, and wet ; it feels heavy, does not 
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crepitate, and sinks when placed in water. Microscopically, the 
alveolar surfaces are closely approximated, the alveolar spaces 
being obliterated /’ 0 

(2) In certain cases there arc no localizing signs referable to 
the chest. There is no pulmonary pain, little or no respiratory 
embarrassment, or elevation in the pulse rate. Cough, fever, 
and Ieucocvtosis, which may develop, as in the first variety of 
case, are often discounted and at other times are correctly 
evaluated only incidentally as the result of routine chest 
examination or accidentally as the result of radiographic study. 

e. Treatment: In the absence of a definite and clear 
understanding of the mechanism of production, the treatment 
of massive collapse of the lung is of necessity symptomatic 
and relatively unsatisfactory. The condition very rarely 
gives cause for alarm, and apparently always tends to undergo 
spontaneous resolution in from one to four weeks in the 
absence of all treatment. For this reason Rose Bradford says 
that “no special treatment is indicated beyond encouraging, 
so far as the condition of the patient allows, the free movement 
of the chest in inspiration ,” 01 Sante , 62 however, has found 
that rolling the patient on the affected side and slapping the 
affected area, much as is done in attempting to bring about 
expansion of the lung in the newborn child, is of value, and 
occasionally results in the expulsion of tenacious secretion and 
the reinflation of the collapsed lung, as seen under direct 
roentgenoscopic examination. 

Chevalier Jackson and his school believe that patients 
exhibiting collapse of the lung should be subjected to broncho- 
scopie examination in the hope of being able to remove 
obstructing plugs of secretion and thereby bring about a 
prompt radical cure of the condition. However, Jackson, 
himself, warns the surgeon against bronchoscopy at the hands 
of the inexpert operator since irreparable damage may be 
done by the bronchoscope when unskilfully handled. 

Wilson 03 first suggested relief of the condition by the pro- 
duction of artificial pneumothorax, and Farris subsequently 
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reported 2 cases symptomatically relieved by this procedure. 
As previously stated, massive collapse represents a condition 
of local collapse in which the intrapleural pressure is actually 
decreased. Wilson, Farris, and later, Habliston, have shown 
that, whereas the normal intrapleural pressure varies between 
about 2.5 and 6 mm. of mercury (negative pressure), in cases 
of massive collapse pressures from —12 to 15 or even —25 to 
— 32 mm. of mercury are occasionally encountered. It is 
believed by this school that the occurrence of the decrease of 
intrapleural pressure which accounts for the displacement of 
heart and trachea toward the affected side is not directly 
responsible for the symptoms. The latter arise, on the other 
hand, adventitiously, mainly as a result of cardiac displace- 
ment and resultant circulatory embarrassment. Reasoning 
from these premises, we find that the resumption of normal 
mechanical relationships of the heart and great vessels is 
the important desideratum. Because, however, of the fact 
that the condition rarely or never results fatally but, on the 
other hand, tends in all cases to undergo spontaneous resolu- 
tion, such a radical procedure as the production of artificial 
pneumothorax would certainly seem ill-advised except under the 
most exceptional circumstances. 

vi. The Importance of Prophylaxis in Pulmonary 

Complications 

Because of the relative frequency with which postoperative 
pulmonary complications occur and also because of the 
unsatisfactory character of the active treatment which at 
present can be applied to combat these complications after 
they have developed, considerable attention has been devoted 
by many investigators to the matter of prophylaxis. Although 
some consideration has already been given to this subject in 
discussing the various complications separately, a final word 
should be added with respect to the general importance of 
prophylaxis in pulmonary complications. 
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There can be no doubt that pulmonary infections are in 
most cases secondary to infections in the upper respiratory 
tract whether the mechanism of production be considered one 
of aspiration, embolism, or some other process. Of chief 
importance, therefore, in the prophylaxis of infectious pul- 
monary complications is the avoidance of elective operations 
on patients who show evidences of recent upper respiratory 
tract infections. In a series of cases studied by Whipple a 
morbidity of 15 per cent was found in patients who just 
previous to, or at the time of operation, presented evidence of 
a cold, whereas the general morbidity rate for all eases was 
2 per cent or less. 04 Similarly Smith and Morton 05 found that 
1 7 patients of a series of 28 cases who developed postoperative 
pneumonia gave a history of some respiratory tract infection 
at the time of operation, usually a common cold, and that in 
this group the complication characteristicalfy developed 
promptly or at least within a day or two of operation and 
accounted for 7 of 22 deaths in the series attributed to post- 
operative pneumonia. 

Because of the especial danger from postoperative pul- 
monary complications associated with laparotomy incisions 
in the upper abdomen particular care should be taken not 
only to avoid performing upper abdominal operations on 
patients who already show signs of respiratory infection, 
but also to avoid operating upon such patients during an epi- 
demic of respiratory infection. It is a wise precaution to keep 
such patients under observation in the hospital for several 
days prior to operation in case they have recently been exposed 
to cold or dampness or to contact infection from other mem- 
bers of the family or other persons suffering from respiratory 
infections, in order that operation during the incubation 
period of such an infection ma}*- also be avoided. 

When confronted with surgical emergencies patients 
presenting a history of recent or concurrent respiratory infec- 
tions should be given the benefit of the most skilfully induced 
and maintained anesthesia available, providing general anes- 
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thesia is considered desirable, and in cases suitable for local 
or regional analgesia these methods should be given pref- 
erence even though the advantage gained thereby is possibly 
not very great. With reference to the part played by the 
anesthetic in the development of pulmonary complications it 
should be remembered that lesions secondaty to emboJic 
processes can develop following one type of anesthesia as well 
as another, i.e., following local analgesia as well as general 
inhalation anesthesia, and embolic cases may follow crushing 
wounds and compound fractures in which no anesthetic at all 
has been used. Very few cases, however, which can properly 
be classed as inhalation pneumonia follow local analgesia. 

The advantage of the Trendelenburg position when operat- 
ing under general anesthesia should be recognized and heeded 
whenever possible; the advantage of such a position even when 
operating through lower abdominal incisions has been shown 
by Terry. M 

In patients not presenting frank upper respiration tract 
infections it is very widely believed that pulmonary infections 
become established only infrequently in cases in which the 
normal external respiratory movements are maintained, and 
that the essence of prophylaxis is the maintenance of unaltered 
pulmonary ventilation. Proceeding on this assumption it has 
been suggested that pulmonary complications may be attacked 
prophylactically from two points of view: (i) measures may 
be taken to determine which patients and which operative 
procedures present predispositions to such infections in order 
that one may know which patients require energetic prophy- 
lactic treatment, and (2) especially in those cases in which 
operative procedures tend to limit respiratory movements, 
measures may be taken both preoperatively and postopera- 
tively to encourage undiminished ventilation or even 
hyperventilation. 

As a measure of the degree of depth of respiratory move- 
ments the so-called “vital capacity” of the lungs has 
customarily been used. Vital capacity consists of the volume 
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of the greatest possible expiration immediately following the 
deepest possible inspiration. A certain amount of air remains 
in the lungs even after the most complete expiration, and this 
is known as the “residual air”; consequently the vital capacity 
of the lungs does not represent the entire air content of the lungs 
during full inspiration. 

Briscoe 67 and more recently one of his pupils, Livingstone, 68 
have shown that the vital capacity of the lungs is very 
markedly reduced simply by assuming a supine position; 
apparently therefore the mere assumption of the recumbent 
position favors the development of pulmonary complications. 

In order to determine the degree of interference with the 
respiratory function caused by various operative procedures 
Head 69 measured the preoperative vital capacity of 26 patients 
who were about to undergo various operations and compared 
these values with measurements of vital capacity performed on 
succeeding postoperative days. From the results of these 
measurements he was able to conclude that operations on the 
stomach and in general all operations involving incisions into 
the epigastric angle were followed by maximal reductions which 
were of the order of magnitude of 78 to 88 per cent. Complete 
return to normal values had not occurred at the time of dis- 
missal of patients from the hospital, or within a period of 
eighteen days in one instance. Operative procedures in the 
lower abdomen caused diminution of the vital capacity, but 
to a lesser extent, and the period of postoperative return to a 
normal level was also found to be shorter. Operations on the 
chest wall itself produced still less significant reductions in 
the vital capacity, and these reductions were also of shorter 
duration. Other operations like hemorrhoidectomy and various 
surgical manipulations on the testis caused only minimal and 
short-lived effects. 

Similarly Powers 70 found that all abdominal operations 
decreased the Antal capacity, but that the upper abdominal 
operations decreased the vital capacity maximally, and per 
coritra that certain other operations, particularly operations 
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on the extremities and rectal operations, did not limit respira- 
tory activity at al!, or at least imperceptibly; the operation 
of thyroidectomy alone of neck operations was found to limit 
respiratory movements. 

The most recent investigative work on the limitation of res- 
piration caused by abdominal incisions is that of Patey 71 who 
has shown by measurement of inspired and expired air, by 
skiagraphic examination of the diaphragm, and by tracings of 
intra-abdominal pressure variations that considerable inter- 
ference with the normal respiratory mechanism occurs. 
This manifests itself particularly as a deficiency of expansion 
of the lung bases and an associated local venous stasis. 

The most reasonable explanation for such findings is that 
the decrease in respiratory function is secondary to reflex 
inhibition of the activity of the respiratory muscles due to 
pain. The diaphragm when it descends depresses the abdominal 
viscera into the abdomen and in so doing raises the intra- 
abdominal tension; any increase in intra-abdominal pressure 
results in immediate tension on any suture-line which may be 
present in the abdominal wall and in the sensation of pain. In 
those cases in which the costal angle has been encroached upon 
by an incision the mechanics of the production of pain are 
even more direct, since the inspiratory elevation of the ribs 
exerts immediate traction on such an incision. 

As a result of these findings various therapeutic measures 
have been advocated as of value in establishing and maintain- 
ing normal aeration of the lungs postoperatively in laparotomy 
patients. Amongst the most important of these are: 

(1) The avoidance of postoperative distension, 

(2) The use of morphine to control pain, 

(3) The institution of abdominal massage, 

(4) The administration of carbon dioxide or oxygen in an 
attempt to enforce pulmonary expansion, 

(5) The adoption of systematic breathing exercises, and 

(6) Postural therapy. 
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With respect to avoidance of postoperative distension and 
institution of abdominal massage little need be said. Abdominal 
distension should, of course, be minimized for other reasons 
than this and is universally regarded as undesirable. Abdominal 
massage cannot either adequately or comfortably be performed 
in the earliest postoperative period, and accordingly is probably 
a measure of little practical value. 

With regard to the use of morphine, it should be remem- 
bered that although morphine does, of course, relieve pain and 
therefore tends to eliminate reflex curtailment of respiratory 
movements secondary thereto, it has, nevertheless, a direct 
sedative action on the respiratory center and from this point 
of view has obvious disadvantages. All in all, any indirect 
salutary effect this drug may have is probably counterbalanced 
by its direct sedative action. 

Oxygen therapy has, of course, been used rather widely in 
the active, treatment of postoperative pneumonia. Binger, 
Judd, Moore, and Wilder , 72 Boothby and Haines , 73 and 
Passalacqua and Judd 74 have emphasized the value of oxygen 
in the treatment of postoperative pneumonia. They have found 
the course of the disease remarkably and favorably influenced 
by the use of this agent. In from eight to eighteen hours the 
temperature of the patients was found to return to normal, 
and although it rose again in from twenty-four to thirty-hours 
it terminated by crisis at the end of a forty-eight-hour period. 
The general clinical improvement of the patients was also 
found to be satisfactory; when receiving the oxygen the 
patients were more comfortable, phlegm loosened sooner, 
expectoration was easier, and physical changes in the lungs 
subsided in from four to five days. 

Oxygen administration has also been used prophylactically 
with some apparent success by Passalacqua and Judd . 74 
These observers have not only caused patients to breathe 
oxygen for a period of time before being removed from the 
operating table, a procedure which might very evidently be 
of value in producing hyperventilation of the lungs, but 
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apparently with the idea in mind that oxygen is of prophylactic 
value per se have injected the gas subcutaneously in the axillae 
in a few cases. From 200 to 400 c.c. were administered in this 
way, and absorption is reported to have occurred at the rate of 
20 c.c. per minute. This latter procedure can hardly be accepted 
enthusiastically in the absence of more convincing evidence as 
to its value. 

Carbon dioxide is administered by inhalation. The proce- 
dure in most common use is the immediate postoperative 
administration of a combination of carbon dioxide and oxygen 
before the patient leaves the operating table. 

The therapeutic uses of carbon dioxide administration by 
inhalation has been appreciated generally only since 1920. 
Henderson and Hagard 7 '' , - 7r ‘ in that year first described the 
value of the method in facilitating elimination of carbon 
monoxide from the blood through the lungs. That the practical 
application of the hormone-like action of carbon dioxide on the 
respiratory center was not made earlier is remarkable, partic- 
ularly in view of the unusual esteem in which the drug has 
come to be held in the few subsequent years. 

Under ordinary conditions an adult individual consumes 
about 7 I. of air per minute. The concentration of carbon 
dioxide in ordinary atmospheric air is about 0.04 per cent. 
If the concentration of carbon dioxide be increased artificially 
to 5 per cent the volume of inspired air begins to increase 
almost immediately and within about twenty seconds 30 I. 
of gas are being inspired each minute. The increase of respira- 
tory volume when analyzed is found to be secondary to 
increases in both rate and depth of respiratory movements, 
and the effect continues as long as the composition of the 
inspired air remains unchanged. 

For therapeutic administration carbon dioxide mixtures 
containing more than 10 per cent of the gas are rarefy given, 
not only because higher concentrations serve no useful purpose, 
but also because of the danger of overdosage; when patients 
are given this substance in too concentrated form they develop 
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pallor, rapid and irregular respiration, and fibrillary twitchings 
of the muscles of the face, carbon dioxide acidosis. 

Carbon dioxide inhalations have found a field of usefulness 
in the treatment of a variety of conditions, such as carbon 
monoxide and illuminating gas poisoning, alcholic intoxication, 
asphyxia neonatorum, persistent singultus, postoperative 
empyema, trauma to the respiratory center, morphine poison- 
ing and uremia. Their value in the treatment of these rather 
varied conditions depends (1) upon increased expansion, i.e., 
hyperventilation of the lung as such, (2) upon removal of 
harmful volatile substances from the blood as a secondary 
process, (3) upon an associated action on the muscles of respira- 
tion, especially the diaphragm, or (4) upon a combination of 
these processes. 

In the prophylactic treatment of pulmonary complications 
advantage is taken of these actions as follows: (1) the duration 
of anesthesia in the use of the common inhalation anesthetics 
can be considerably shortened, and (2) thorough expansion of 
the lungs, especially at the bases, may be induced as frequently 
as may be desired. 

Henderson, Haggard, and Coburn," in 1921, pointed out 
the ease with which patients could be de-ethcrizcd postopera- 
tivcl}' by carbon dioxide inhalations, and, in 1923, White 7 * 
reported a series of 41 clinical cases so de-etherized using a 
mixture of about 5 per cent carbon dioxide in atmospheric air. 
White’s patients experienced a return of consciousness which 
was from three to five times as rapid as that experienced by a 
control group of cases, and incidentally there was thought to 
be less postoperative nausea and vomiting in the treated series 
than in the untreated ones. 

The value of de-etherization is believed to be confined 
mainly at least to the earlier period of recovery from the c fi’ccts 
of the anesthetic for two reasons. (4) In accordance with the 
physical laws of the diffusion of gases from liquids, the greatest 
amount of anesthetic gas is liberated from the blood almost 
immediately, and the rate of diffusion thereafter progressively 
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decreases, until after a relatively short period of time very little 
gas is liberated per unit interval of time; inasmuch as the 
amount of gas eliminated latterly is minimal the time required 
for complete elimination is proportionally long; the net result 
is that although hyperventilation appreciably shortens the 
period of rapid elimination of an inhaled gas, the effect becomes 
progressively less and less apparent as time goes on. (2) As 
patients regain consciousness they characteristically become 
unmanageable under this form of therapy and violently resist 
attempts on the part of the anesthetist to continue the use 
of the method. Practically it has been found that carbon 
dioxide inhalations have ceased to serve any very apparent 
useful function after about twenty to thirty minutes. This 
amount of time, however, cannot well be spared under ordinary 
hospital conditions unless it can be shown that patients receive 
very definite benefits thereby, and accordingly it is customary 
to confine the use of carbon dioxide to a minimum time interval, 
viz., about five minutes. 

Nitrous oxide and ethylene gases are much more volatile 
than ether vapor, and lor this reason are eliminated with much 
greater rapidity. This consideration together with the fact that 
modern machines designed for the administration of nitrous 
oxide and ethylene are usually provided with accessory facilities 
for the administration of nitrous oxide oxygen mixtures makes 
denarcotization particularly easy and satisfactory in the use of 
the more diffusible gases. Thus Lundy 79 in a recent resume of 
the use of carbon dioxide at the Mayo Clinic reports favorably 
on the use of carbon dioxide postoperatively during the five or 
more minutes during which the patient is on the operating 
table after the operative seance itself has been brought to a 
close and while dressings are being applied; in this short period 
of time he thinks enough hyperpnea can conveniently be 
induced to eliminate most of the anesthetic, if it be ether, and 
almost all of it if it be nitrous oxide or ethylene. 

When carbon dioxide is used for purpose of de-etherization 
some sort of expiratory valve must, of course, be incorporated 
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in the inhaler employed, otherwise the anesthetic vapor will 
simply be rebreathed. 

ChurchiII S0 apparently first called attention to the value 
of carbon dioxide in the expansion of atelectatic pulmonary 
tissue in connection with reexpansion of the lungs following 
thoracotomy for empyema. 

Sufficient attention has already been paid to a consideration 
of the etiological relationship between hypoventilation, atelec- 
tasis and pulmonary infection to emphasize the value of carbon 
dioxide inhalations or any other agent or method which tends 
to maintain normal or exaggerated expansion of the lungs. 
That administration of carbon dioxide performs this function 
most efficiently is hardly open to question and ultimately, 
therefore, the question of the prophylactic use or nonuse of 
the method becomes a matter of expediency. Some surgeons 
use the method more or less routinely and habitually keep 
on their wards one or more apparatuses for the inhalation 
of suitable carbon dioxide mixtures. When given as a matter 
of routine, the apparatus is wheeled to the bed of each patient 
several times during each twenty-four hours and enough gas 
mixture (usually 90 per cent oxygen and 10 per cent carbon 
dioxide) is given to stimulate hyperpnea for a period of a 
minute or two. All patients who are observed to be of poor 
color or to be breathing shallowly are subjected to the treat- 
ment at much more frequent intervals. 

A rather simple and probably efficient method of pro- 
phylaxis of pulmonary complications is the encouragement 
of systematic deep breathing exercises. This is a procedure 
which requires no accessory equipment and no financial 
expense. It is undoubtedly not so efficient as carbon dioxide 
in expanding the lungs, partly at least because it is incapable 
of completely overcoming splinting of the respiratory muscles 
due to pain, but it is an almost universally applicable method. 
It is dependent for success upon cooperation between surgeon, 
attendants, and patient, and will succeed maximally only 
.in those cases in which patients are intelligent and are intelli- 
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gently managed. The nursing staff can do much to aid in 
the proper administration of the method by being patient and 
encouraging. A five minute period of active effort in deep 
breathing should be required of laparotomy patients every 
hour for the first three or four postoperative days, if the method 
is to succeed, and the effort should be carried to the point of 
producing actual pain. These exercises should be begun just 
as early postoperatively as the cooperation of the patient can 
be enlisted, and a spirit of congenial rivalry can rather easily 
be fostered among patients in wards in the continuation of the 
process. 

The importance of posture is probably not sufficiently 
realized. Not only does prolonged maintenance of the same 
local position favor gravitation of fluids to dependent portions 
of the lungs and thus tend to produce compression of lung 
substance, but these organs receive a certain amount of pres- 
sure directly through the bony thorax from the bed, and 
also from the weight of superimposed tissue, the heart, and 
the opposite lung. Frequent changes in the position of the 
patient tend to avoid prolonged compression of any particular 
part of the lungs and thus to minimize the formation of foci 
of lowered resistance. Furthermore it is not sufficiently 
appreciated that the mere assumption of the recumbent 
position causes areas of increased density to appear in the 
bases of the normal lung. In this connection Boland and Sheret 
have suggested elevating the foot of the bed 20 in. and remov- 
ing pillows from under the head. In 47 patients thus treated 
in whom careful skiagraphic examinations were made all 
showed excellent aeration at the bases while the body remained 
inclined, although mottling occurred in certain cases when 
patients were lowered to the horizontal position. 81 

vii. The Value of Roentgenograms in the Diagnosis 
of Pulmonary Complications 

In view of the veritable flood of both clinical and experi- 
mental reports on postoperative pulmonary complications 

Book Page 436 



PREOPERATIVE & POSTOPERATIVE TREATMENT 209 

which have appeared within recent years a word or two of 
warning may be spoken on the fallacy of interpreting too 
closely the skiagraphic findings in films of the lung fields. 
Muller, Overholt, and Pendergrass S2 have recentl}'' emphasized 
the fact which, to be sure, has been more or less clearly appre- 
ciated by many other investigators, that positive roent- 
genographic findings are by no means always associated with 
commensurate clinical reactions. The discovery, therefore, 
of areas of radiopacity especially at the bases of the lungs, 
haziness of the lung fields, and elevation of the diaphragm 
when discovered accidentally or when occurring in the absence 
of definite symptoms and signs must not be interpreted as 
necessarily abnormal. For the most part these findings repre- 
sent the normal postoperative pulmonary picture; the expan- 
sion of the lung is very seriousfy curtailed, the diaphragm fails 
to descend properly, and areas of patchy atelectasis develop 
in the more dependent portions of the lung fields. If this fact 
be not borne in mind the surgeon can find “silent” pulmonary 
complications in most of his laparotomy cases merely by 
invoking the aid of the roentgenogram. 
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DIAGNOSIS OF BONE TUMORS BY ASPIRATION* 

Bradley L. Coley, m.d., George S. Sharp, m.d., and Edward B. Ellis 

NEW YORK 

I T is a fact well recognized by those who and a more thorough understanding of the 
have occasion to deal with the problem proper technique, and that its advantages 
of the treatment of bone tumors that outweigh its disadvantages. Another 
a correct diagnosis is a matter of supreme method of obtaining material for histolog- 
importance. The treatment varies so widely ical study will hereinafter be described, 
in the different, types of tumor, and in Histological study of tissue aspirated 
conditions simulating tumor, that it is from a series of cases with tumors has 
essential that it be based on correct already been reported by Martin and Ellis, 
interpretation of the underlying pathology. Their results show that the information 
Granting that clinical and roentgeno- gained in this manner has been of unques- 
graphic "evidence together enable us to tionable value in establishing a diagnosis, 
make a correct diagnosis in the majority of The method they describe has certain 
instances, we are still faced with a consider- definite advantages over the formal biopsy, 
able group of cases in which histological Of these may be mentioned the sim- 
evidence is essential to avoid error. plicity of the technique of obtaining the 

Up to the present time material from material for study; the fact that it can be 
tumors lying beneath the skin or mucous carried out in the out-patient or examining 
membrane has generally been obtained department with little inconvenience to the 
only by the use of direct surgical approach, patient; that it permits of immediate 
he., by operative biopsy. The advantages operation or radiation therapy without the 
and objections to this method have been lapse of time necessary for wound healing, 
stressed repeatedly by various authorities as is the case when a formal biopsy is 
and it is not within the scope of this report performed; and finally that it obviates 
to discuss them. Insofar as the operative hospitalization and consequent expense to 
biopsy is considered in relation to bone the patient. 

tumors, however, we feel that it must be Certain theoretical disadvantages may 
regarded as a procedure not without risk, be claimed for this method. For example, 
We do not advise it as routine, reserving it in some cases no tissue is obtained at 
onlv for those few cases where the clinical aspiration; in others, tissue cells are ob- 
and roentgenologic diagnosis is uncertain tained but they cannot be identified as 
and a prompt decision as to the nature of tumor cells. The possibility must be kept in 
the process is imperative. mind that viable tumor cells may be 

While admitting that biopsy of bone implanted along the needle tract; or that in 
tumors has, in numerous instances, resulted the case of vascular tumors intratumoral 
badlv, chiefly owing to infection or funga- hemorrhage may result, affording the 
tion of tumor tissue through the biopsy opportunity for tumor cells to become 
wound, we believe that these bad results dislodged into the blood stream and cause 
can largely be eliminated by greater care distant metastasis. 

* From the Department of Bone Tumors, Memorial Hospital, New York. Read before the Orthopedic Section, 

Academy of Medicine, April 20, 1931. 
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We have not seen instances of tumor 
implantation along the tract of the needle, 
or of dissemination of the tumor that could 
be attributed to the aspiration. 

Martin suggested that the aspiration 
method might have a field of usefulness in 
the diagnosis of bone tumors. Accordingly, 
the Bone Department undertook this 
work in a series of eases, the results of 
which form the basis of this report. 

ASPIRATION* TECHNIQUE ADAPTED TO RONE 
TUMORS 

We have included the description of the 
actual method of biopsy by aspiration by 
Martin and Ellis.* There are several points, 
however, in which the procedure differs 
from that used for soft part tumors. 

The selection of the proper site for 
aspiration is more difficult in deeply 
situated tumors than in those on the 
surface. Aside from the anatomical rela- 
tionships, central tumors arc frequently 
encountered in which the bony shell may 
or may not be still intact. If radiographs 
show that it is broken at any point, it is 
advantageous to aspirate there. This was of 
particular importance in an aspiration of a 
tumor involving the neck of the femur. 
Radiographs showed that the cortex was 
broken on the upper side. With the proper 
position of the limb and angle of the needle, 
the procedure was relatively simple and a 
diagnosis of osteogenic sarcoma was ob- 
tained from the smear. 

Novocaine infiltration of the skin and 
soft tissues is advisable before passing 
through to the deeply seated bone tumors. 
Adequate infiltration renders the procedure 
practically without pain. 

A brief gas-oxygen anesthetic can be 
used if conditions warrant. It may be 
necessary in young or very nervous 
subjects. 

There are several possible explanations 
for the failure to obtain cells. Some 
fibrous tumors, such as the osteogenic 
fibrosarcoma, may, by their texture, pre- 
sent great difficulty in aspiration. The 

* Biopsy by needle puncture and aspiration. Amt. 
Surg., 92: 169-181, 1930. 


technique may be faulty. It seems certain 
that practice is necessary in order to obtain 
a high percentage of positive results. 
There arc several methods of utilizing 
the material obtained. If there is but a 
minute amount of tissue, the smear is the 
only suitable one. In case layer plugs of 
tissue in cylindrical shape are expelled 
from the needle, as may happen under 
ideal conditions, a portion of the tissue may 
be hardened in formalin and paraffin 
sections made in the usual manner. Many 
bone cases arc extremely vascular and 
often yield what appears to be only blood. 
We find that if the blood clot is hardened 
and sectioned by the paraffin method 
tumor cells arc frequently demonstrable. 
In the majority of the cases cited two or 
more of these methods were used as 
checks on one another. 

The syringeful of blood may be expelled 
through a few thicknesses of gauze which 
filters out floating particles of tumor; 
these may then be transferred to glass 
slides and smeared or, if of sufficient bulk, 
may be hardened and sectioned. 

We have included a series of 35 con- 
secutive cases of bone tumors on which 
aspiration has been performed. In each 
instance we have tabulated the clinical 
diagnosis, the diagnosis from x-ray films, 
and the report of the pathologist, based on 
the material aspirated. In addition, a high 
percentage of cases has been proved by the 
histological report from gross material ob- 
tained later either at operation or autopsy. 

It will be at once apparent that the small 
fragments secured by aspiration are often 
sufficient only to permit of the report 
that malignant tumor cells are present or 
absent. In other cases the type of tumor can 
be ascertained. The pathologist in many 
cases has been able to classify the tumor 
with striking accuracy. 

One of the fields of greatest usefulness 
of this method lies in the differentiation 
between chronic inflammatory conditions 
and true tumors; for example, in one 
instance the report of “fibrin and pus” 
was the deciding factor in diagnosis in the 
case of an unusual tumor of the phalanx 
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of the thumb, about which we were ure (Case xxix) occurred when an aspira- 
most uncertain from clinical and roentgen- tion diagnosis was made of osteogenic 
ray examinations. sarcoma and the later biopsy showed 



Fig. 1. Paraffin preparation of plug of tissue obtained at aspiration. Osteogenic sarcoma. Case iv. 


Aspiration is adaptable to all types of 
bone tumors except those in which the 
tumor is deeply situated and surrounded 
by a zone of normal bone through which the 
needle cannot be made to penetrate. 
Fortunately, the majority of such tumors 
are susceptible of diagnosis without biopsy 
(most frequent examples of this type are 
giant-cell tumor, benign cyst, etc.). In a 
doubtful case the surgeon may have to 
resort to an operative biopsy. 

As shown in Table i, of the 35 cases in 
which aspiration biopsy was performed, 
the [result was checked by subsequent 
operative biopsy in 12 and by paraffin 
sections of formalin-hardened clot ob- 
tained at aspiration in 3. In Case xxx the 
aspiration diagnosis was not supported by 
the findings at a subsequent operative 
biopsy, the diagnosis at aspiration being 
osteogenic sarcoma and at operative biopsy 
metastatic adenocarcinoma. Another fail- 


neurogenic sarcoma. In one case (xvn), 
the pathologist was unable to make a 
diagnosis. 

Six cases have been selected from the 
series and are outlined briefly below in 
order to furnish a still better basis for a 
judgment of the advantages of this 
diagnostic procedure. 

ILLUSTRATIVE CASES 

Case iv. J. Z. A white male of fifty-seven 
years was admitted to Memorial Hospital 
November 11, 1929. The history started two 
months prior to admission \\ ith pain and 
swelling in the right shoulder which the 
patient attributed to a sprain. The swelling 
over the head of the humerus gradually 
increased in size. 

Examination showed a well developed and 
poorly nourished man appearing chronically 
ill with marked loss of weight. There was a 
uniform swelling of the upper half of the right 
arm. In comparison with the left arm the 
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Case No. j 

Bone Aspirated 

Clinical Dingnosis 

X-ray Diagnosis 

| Aspiration Diagnosis 

Jopcrativc Biopsy Diagnosis 

1 

t 

M. G. 

Scapula 

Osteogenic sarcoma 

Malignant primary 
bone tumor 

“Spindle cell sarcoma — 
periosteal or medullary 
osteogenic sarcoma” 

Paraffin section of blood 
clot confirms diagnosis by 
aspiration (smear) 

I! 

S. S. 

Mu m 

Thyroid carcinoma 
metastasis 

Carcinoma metas- 
tasis 

"Malignant tumor" 

Biopsy (from thyroid) con- 
firms aspiration diagnosis 

HI 

N. M. 

Mandible 

Gtant-ccll tumor 

Epulis 


Biopsy confirms aspiration 
diagnosis 

IV 

J. 2 . 

: Humerus 

Osteogenic sarcoma 

Primary bone tumor 

“Spindle cell sarcoma, 
i. c„ osteogenic sarcoma” 

Paraffin section of aspi- 
rated blood clot confirms 
diagnosis by aspiration 
(smear) 

\ 

A. F. 

Phalanx 

. 

Question of inflam- 
mation or tumor 

Giant-cell tumor 

“Fibrin and pus; possibly 
tuberculosis" 

Biopsy confirms aspiration 
diagnosis of tuberculosis 

VI 

L W. 

Metatarsal 

( Malignant bonctu* 

I mor 

Medullary malig- 
nant tumor 

“Malignant tumor — un- 
classified" 

No biopsy 

V u 

J. W. 

1 

Scapula 

Primary bone tu- 
mor 

1 Osteitis fibrosis cy- j 
! stica 

“Rare spindle cells, sug- 
gesting sarcoma — no defi- 
nite diagnosis" 

No biopsy 

VIM j 

H. S j 

1 

i 

Ilium 

Osteogenic sarcoma 

Osteogenic sarcoma 

“Tu mor cells present-type 
seen in benign giant-cell 
tumor unless clinically 

1 compatible would make 
no diagnosis" 

No biopsv 

,N 

J. D. j 

Mu m 

i 

Thyroid carcinoma 
metastasis 

Metastatic carci- 
noma 

“Looks like metastatic- 
carcinoma — no features 
of osteogenic sarcoma” 

No biopsy 

X 

P. V. 

Superior maxilla j 

| Tumor of antrum 

Destruction of bone 
—carcinoma 

“Osteogenic sarcoma — 

spindle cells — not a true 
bone former" 

Biopsy confirms aspiration 
diagnosis 

XI 

C G 

Mum 

i 

Osteochondrosar- 

coma 

Osteochondrosar- 

coma 

: 

“Masses of atypical carti- 
lage — unable to tell 

whether chondrosarcoma 
or chondroma" 

No biopsy 

XII 

I. G 

Rib 

Endothelial mye- 
loma 

Endothelial mye- 
loma 

“Strongly suggests broken 
down endothelial mye- 
loma** 

Paraffin section of aspi- 
rated tissue confirms diag- 
nosis on smear 

XIII 

A Y 

Clavicle 

Endothelial mye- 
loma 

1 Endothelial mye- 
loma 

“Fibrin and pus — no tu- 
mor cells present*' 

No biopsy 

XIV 

F H 

Femur 

1 . Osteogenic sar- 
coma 

a. Myosarcoma 

Osteogenic sarcoma 

“Large tumor giant cells — 
suspect myosarcoma" 

No biopsy 


circumference was 8 cm. greater. The tumor was 
hard and not movable over the humerus. The 
arm had only slight motion and that was accom- 
panied bv pain. Paget’s disease of the bone was 
observed in the skull, left femur and tibia. 

X-ray Report: “Films of the skull, left femur, 
pelvis and tibia reveal characteristic features of 
Paget’s disease. Stereoscopic views of the left 
shoulder girdle reveal the presence of the same 
process in the clavicle, scapula and humerus. 
In addition a large area of bone destruction is 
noted in the upper third of the shaft of the left 
humerus.” 

Aspiration Smear: “Osteogenic sarcoma, 
spindle-cell type.” This diagnosis was con- 
firmed by a paraffin preparation of the aspirated 
plug of tissue obtained from the needle, as 
shown in the illustration. 


Case v. A. F, A white male of fifteen years 
was admitted to Memorial Hospital August 9, 
1929. The history started one year prior to 
admission when the left thumb was sprained 
while the patient was catching a baseball. 
There was intermittent pain, but not severe 
enough to cause the patient to favor the hand. 
However, one week ago abnormal motion was 
noted and an x-ray showed a pathological 
fracture of the first phalanx of the left thumb. 

Examination showed the left thumb to be 
diffusely swollen throughout the middle and 
proximal phalanges. This was most marked at 
the distal end of the proximal phalanx and it 
was here that abnormal painless motion was 
found. 

Clinical Diagnosis: Osteitis fibrosa cystica. 

X-ray Report: “There is a giant-cell tumor 
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Table i ( Continued ) 


Case No. 

Bone Aspirated 

Clinical Diagnosis 

X-ray Diagnosis 

Aspiration Diagnosis 

Operative Biopsy Diagnosis 

XV I 

L. B. I 

Superior maxilla 

Carcinoma of an- 
trum 

Destructive tumor 

“Chondrosarcoma” 

Biopsy confirms aspiration 
diagnosis 

XVI 

S. K. 

Femur 

Primary bone tu- 
mor 

Osteogenic sarcoma 

“Malignant giant cell tu- 
mor — relatively radio- 

sensitive” 

No biopsy 

XVII 

C. R. 

Ilium 

Primary bone tu- 
mor 

Bone involvement 
— not character- 
istic 

“Unable to make any 
diagnosis** 

Biopsy section — “prob- 
ably osteogenic sarcoma’* 

XVIII 

S. B. 

Clavicle 

Primary bone tu- 
mor 

Bone involvement 
— not character- 
istic 

‘*PIasma cell myeloma al- 
most certain** 

No biopsy 

XIX 

C. P. 

Sternu m 

Osteogenic sarcoma 

Osteogenic sarcoma 

“Chondrosarcoma or chon- 

droma ’’ 

No biopsy 

XX 

P. Z. 

Rib 

Multiple myeloma 

Extensive bone de- 
struction 

“Malignant tumor — un- 

classified’* 

Malignant tumor suggests 
plasma cell myeloma 

XXI 

M. G. 

Femur 

Osteogenic sarcoma 

Bone involvement 
— not character- 
istic 

“Osteogenic sarcoma” 

No biopsy 

XXII 

S. P. 

Skull 

Metastatic carci- 
noma 

Metastatic carci- 
noma 

“Tumor cells present — 
type not determined 

No biopsy 

xxin 

D. A. 

Skull 

Metastatic carci- 
noma 

Metastatic carci- 
noma 

“Carcinoma” 

No biopsy 

XXIV 

A. K. 

Femur 

Endothelial mye- 
| lomn 

Endothelial mye- 
loma 

“Tumor cells present — 
unclassified” 

No biopsy 

XXV 

A. P. 

Jaw 

Osteogenic sarcoma 

Destruction of bone 

“Cellular neoplastic osteo- 
genic sarcoma” 

Biopsy confirms aspiration 
diagnosis 

XXVI 

B. M. 

Fibula 

Osteogenic sarcoma 

Osteogenic sarcoma 

“Osteogenic sarcoma” 

Biopsy confirms aspiration 
diagnosis 

XXVI l 

P. M. 

Rib 

Chondrosarcoma 

Chondrosarcoma 

“ Chondrosarcoma” 

No biopsy 

XXVI II 

N. C. 

Sternum 

Metastatic thyroid 
carcinoma 

Destruction of bone 

“Carcinoma” 

No biopsy 

XXIX 

M. R. 


Fibrosarcoma 

Osteogenic sarcoma 

“Osteogenic sarcoma” 

Neurogenic sarcoma Grade 
11. Aspiration failure 

XXX 

G. G. 

Sacroiliac region 

Osteogenic sarcoma 

Metastatic carci- 
noma 

“Osteogenic sarcoma” 

Metastatic adenocarci- 

noma. Aspiration failure 

XXXI 

L. B. 

Rib 

Metastatic carci- 
noma — primary — 
u ndetermined 

Extensive metns- 
tascs in lungs and 
ribs 

“Malignant tumor — most 
suggestive of metastatic 
carcinoma, but unwilling 
to diagnose on aspiration” 

No biopsy 

XXXI l 

J. AY. 

Os calcis 

Sarcoma of tibia 

? 

“Very cellular, highly ma- 
lignant tumor — looks like 
endothelial myeloma” 

Endothelial myeloma. Bi- 
opsy confirmation 

XXXIII 

A* L. 

Mandible 

Giant cell tumor 
mandible 

Osteogenic sarcoma 

“ Chondrosarcoma ** 

Biopsy confirms aspiration 
diagnosis of osteogenic 
sarcoma (chondro myxo- 
sarcoma) 

XXXIV 

1 . A. 

Sternu m 

Carcinoma of thy- 
roid with metas- 
tases 

Metastatic tumor of 
sternum 

“Malignant tumor . . . 
might be a thyroid tu- 
mor, spindle cell variety; 
some alveolar arrange- 
ments” 

No biopsy 

XXXV 

H. E. M. 

Humerus 

Osteogenic sarcoma j 

Osteogenic sacroma 

“Osteogenic sarcoma** 

Biopsy confirms aspiration 
diagnosis 


of the distal half of the proximal phalanx of 
the left thumb with fracture, which does not 
involve the joint surface.” 

Aspiration: April 2, 1930, showed fibrin and 
pus; no tumor. 


Biopsy: April 16, 1930, demonstrated tuber- 
culosis. 

Case iii. N. M. A white male of seven years 
was admitted to Memorial Hospital November 
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20, 1929. The history started six months naris was completely blocked. The oral cavity 
prior to admission with a toothache in the left was negative. 

lower jaw. The first molar tooth was extracted. X-rav Report: “The left antrum is markedly 



Fig. 2 . Smear of aspirated material demonstrating a typical giant cell epulis. Case v. 


Two months later the gum around the empty 
socket began to enlarge. In August, 1929, the 
tumor was excised and the wound healed 
quickly. There was an immediate recurrence. 

Examination showed the left lower first 
molar, bicuspid and canine to be absent and 
in their place was a large, soft, purplish tumor'. 

X-i ay Report: “Well defined rarefaction in 
the left mandible, as seen with epulis.” 

Aspiration: November 26, 1929, typical 
giant-cell epulis, as shown in the accompanying 
Ilustration. Biopsy performed two weeks later 
confirmed this diagnosis. 

Case x. P. V. A white male of three years was 
admitted to Memorial Hospital April 29, 1930. 
The history started six weeks prior to admission 
with lacrimation of the right eye and subsequent 
swelling of the right cheek without pain. 

Examination showed a moderate exoph- 
thalmos to be present without pupillary or 
retinal changes. The right cheek was swollen 
and particularly prominent over the zygoma 
v here the tumor had bony hardness. The right 


cloudy and its walls are irregular in outline. 
The appearance suggests extensive involve- 
ment. Diagnosis: carcinoma.” 

Aspiration smear under gas oxygen showed, 
“osteogenic sarcoma — spindle cells — not a 
true bone former.” Biopsy performed ten days 
later confirmed this diagnosis. 

Case xii. I. G. A white male of twenty-six 
years was admitted to Memorial Hospital 
September 9, 1929. The history started three 
weeks prior to admission with a cold. When the 
physician was examining the chest at that time 
he noticed a lump over the right eighth rib 
anteriorly. Two weeks later a pleuritic pain 
appeared in the region of the swelling. This pain 
was relieved by strapping. 

On examination an ovoid tumor was found 
over the anterior end of the right eighth rib. It 
was approximately 4 cm. in diameter and had a 
slightly spongy texture. 

X-ray Report: “Extensive destruction of the 
anterior end of the right eighth rib is noted in 
this film of the chest.” 
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Aspiration Smear: “ Strongly suggests broken The section of the rib removed later showed 
down endothelial myeloma.” considerable productive osteitis. The marrow 

A paraffin section from the blood clot was filled in places with plasma cells and with 



Fig. 3. Smear of aspirated material from superior maxilla showing osteogenic sarcoma. Case xi. 


obtained at aspiration confirmed this diag- 
nosis. 

Case xx. P. Z. A white female of fifty-one 
years was admitted to Memorial Hospital 
April 4, 1930. The history started after an 
attack of influenza two years previously with 
pain in the right elbow which extended up into 
the shaft of the humerus. Four months before 
admission pain appeared in the neck and later 
in the ninth and tenth ribs anteriorly. Subse- 
quent swellings appeared over right zygoma, 
right clavicle and third rib anteriorly. 

Examination showed a poorly nourished 
female in great distress with generalized pains. 
There was external evidence of tumors over the 
areas mentioned in the x-ray report. 

X-ray Study oj Skeleton: ‘'Bone destruction 
in left frontal and parietal bones, distal end 
of right clavicle, sixth left rib anteriorly and 
right zygoma.” 

The tumor of the right zygoma was aspirated 
and a diagnosis of blood and fibrin was made. 
Two weeks later the sixth left rib was aspirated 
and a report of malignant tumor, unclassified, 
was made. 


the history the diagnosis was plasma cell 
myeloma. 

For those who have not read the article 
by Martin and Ellis on Biopsy By Needle 
Puncture and Aspiration, we quote the 
following : 

Technique: The special paraphernalia re- 
quired is an ordinary 1 8-gauge needle 5 to 10 
cm. in length (which should be new and sharp) 
and a 20 c.c. Record syringe. For the preserva- 
tion of the specimen glass slides and a specimen 
bottle with 10 per cent formalin are needed. 

The skin at the site of the intended puncture 
is painted with iodine and a small area of skin 
infiltrated with 1 per cent novocaine. With a 
bistoury pointed scalpel (No. 11 Bard Parker 
blade) a stab wound is made through the skin 
with the instrument held at right angles to the 
skin surface. This puncture of the skin facilitates 
insertion of the needle. An 18-gauge needle 
attached to a tightly fitting Record syringe is 
then inserted and advanced slowly through the 
superficial tissues until the point is felt to enter 
the suspected neoplastic mass. Guided by 
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palpation with the disengaged hand, it is 
striking how readily a difference in consistence 
of the tissues can be felt as the needle enters a 


will be suddenly drawn and splashed over the 
interior of the syringe, making its collection 
difficult. While the needle is being advanced 



Fig. 4, Biopsy preparation showing histological similarity to preparation obtained by aspiration method. 


mass of neoplasm. When the point of the 
needle is felt to enter the tumor, the piston of 
the syringe is partly withdrawn so as to 
produce a vacuum and the needle slowly 
advanced 1 to 3 cm., depending on the anatomy 
and size of the tumor. Maintaining the vacuum, 
the needle is then withdrawn to the same 
distance and advanced again. This manipula- 
tion may be repeated two or three times at the 
discretion of the operator, care being taken to 
maintain the vacuum when the needle is 
advanced or partly withdrawn. Aspiration with 
the needle at rest is not sufficient to draw 
tissue into the needle in most cases. By advanc- 
ing the needle and aspirating simultaneously, a 
plug of tissue is both forced and drawn into the 
needle. Maintaining suction during partial 
withdrawal detaches the plug of tissue already 
within the needle. We have found this detail to 
be very essential. Before the needle is com- 
pletely withdrawn from the tissue, the piston 
must be slowly released until the pressure in 
the needle is equalized, or better still, the 
syringe detached and the needle withdrawn 
separately, otherwise the aspirated material 


and withdrawn under negative pressure, a small 
quantity of blood mixed with fragments of 
tissue may enter the syringe, or a solid cylin- 
drical mass of tissue may appear. In other cases, 
especially in the firmer masses, the syringe 
apparently remains empty, but after with- 
drawal, the needle is usually found to contain 
a plug of tissue. 

After complete withdrawal of the apparatus, 
the syringe is detached from the needle, filled 
with air, attached and the contents of the 
needle slowly and carefully expelled on a glass 
slide. A small fragment of tissue should be left 
on the slide for smearing, and the remainder 
placed in the specimen bottle for fixation and 
staining by regular methods. If the needle is 
empty, small masses of tissue can almost 
always be found mixed with blood in the 
syringe, and these should, if necessary, be very 
carefully searched for. One or two of these 
small masses can readily be fished out upon a 
glass slide for smearing and immediate staining. 
In any case where the syringe contains blood or 
any tissue, formalin from the specimen bottle 
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is poured into the open bairel of the syringe, 8. Mount with Canada balsam and cover 
agitated and icturned to the specimen glass. 

bottle. Longer Method. The remainder of the 



Fig. 5. Smear of aspirated material demonstrating broken down endothelial myeloma. Case mu. 


LABORATORY TECHNIQUE 

In the preparation of the specimen for 
study we have followed the technique 
described by Martin and Ellis and quote 
in full as follows : 

Preparation of the Specimen. In the average 
case, we have examined the material obtained 
by two methods: The shorter (a technique 
devised by one of us (E) has the advantage of a 
reading in six to eight minutes and the longer, 
the advantage of a fixed and cleared preparation. 

The Immediate Method. The fresh tissue 
fragment on the glass slide is smeared by very 
firm fiat pressure by another slide drawn once 
across. The smeared slide is fixed by heating 
gently over a gas fiame until warm and dry, 
and is then prepared according to the following 
technique: 

1. Alcohol (95 per cent) — one minute. 

2. Water — one minute. 

3. Hiematoxylin — one minute. 

4. Water — one minute. 

5. Eosin — one minute. 

6. Alcohol (95 per cent) — one-half minute. 

7. Carbolxylol — one-half minute. 


specimen is treated as any small biopsy, being 
carried through the stages of alcohol fixation 
and embedding in paraffin, great care being 
taken to collect and mass every minute particle 
of tissue, since a positive diagnosis may often 
be obtained from the smallest fragment. Ab- 
solutely fresh 52 0 — 56 °c. paraffin should be 
used for embedding, and all particles massed 
together on the blook and cooled immediately 
on ice. Every section cut from the block should 
be examined for fear that in dealing with such 
small particles, one might lose the opportunity 
of making a positive diagnosis. We usually 
cut six to eight sections and place them on a 
single slide. These are carefully examined and 
further sections cut if the first are negative and 
more material remains on the block. 

In case a reading is desired earlier than by 
our routine laboratory technique, we use the 
following method of preparation w Inch requires 
about three hours: 

The quick paraffin method: 

1. Formalin 10 per cent — ten minutes. 

2. Alcohol 95 per cent — two changes, ten 
minutes each. 

3. Xylol — two changes, one-half hour each. 
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4. Paraffin 54°c. — two changes, one-half operation or biopsy was the original 
hour each. (First three steps in incubator 37°c.) aspiration diagnosis found to be in error. 

5. Cut and stain. This method is described with due appre- 



Fig. 6. Aspiration smear reported as malignant tumor, unclassified. Subsequent biopsy i\as similarly reported. 
Case xxii. 


CONCLUSIONS 

Biopsy by the aspiration method is 
of value in establishing the diagnosis of 
bone tumors. It has advantages over the 
operative biopsy, but in our opinion will 
never completely displace it. In those 
cases in which the diagnosis cannot be 
made, even after several attempts, by 
the aspiration method, recourse can ahvaj's 
be had to an operative biopsy. In those 
cases in which the pathologist is unable 
to differentiate the exact type of tumor 
present, it is of advantage to know whether 
the condition is neoplastic or inflammatory, 
malignant or benign. In only i case out 
of the 35 was the pathologist unable to 
make a diagnosis and in only 2 cases out 
of 16 which were subsequently checked 
by paraffin sections of tissue removed at 


ciation of the dangers that may be inherent 
in its general adoption. The possibilities 
of error, the necessity for selection of 
cases for its use, and the unusual demands 
placed upon the pathologist is reaching 
conclusions from a study of such a small 
amount of tissue should be borne in mind. 
The latter consideration is the one which 
is most likely to limit its field of usefulness. 

Finally, the writers wish to express their 
appreciation of the assistance given by 
the Pathological Department, Dr. Jamts 
Ewing, Director, and by Dr. Fred Steware, 
upon whom devolved the difficult task 
of making most of the diagnoses from 
aspirated material; and to acknowledge 
their indebtedness to Dr. Martin at whose 
suggestion this work was commenced 
and who was personally responsible for 
a number of the aspirations. 



THE “ZIPPER STITCH” FOR UPPER ABDOMINAL INCISIONS* 

Eugene H. Pool, m.d. 


NEW YORK 

I HAVE been asked to record a stitch deep layer with a knuckle of intestine 
which often facilitates closure of the projecting between the edges. Under these 
deep layer in upper abdominal incisions, conditions the patient should be taken to 


E.*i.GbUquo 
Int .Oblique 
Tronsvcrsali $ 

Fig. i. Posterior sheath of rectus (after Deaver). 
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It is such a simple procedure that I had 
not thought it worthy of emphasis. Per- 
haps, too, it is not original. However, I 
shall describe it, since it often avoids 
trouble and is not generally known. 

The posterior sheath of the rectus muscle 
above the semilunar line in made up of 
fibers from the aponeuroses of the internal 
oblique and transversalis muscles. These 
are so intimately fused that they constitute 
a single layer; and in close apposition to 
this layer are the transversalis fascia and 
the peritoneum (Fig. i). In closure of a 
vertical incision through the rectus muscle 
the original suture is not of the peritoneum 
alone but of these combined structures. 
They are often tense, retracted and under 
tension. As a result, apposition of the 
edges is often difficult; moreover the 
sutures not infrequently tear out when the 
sutures are drawn snug or subsequently 
as the result of distention or straining. 
The failure of this layer to hold is the 
usual cause of the large percentage of 
incisional herniae in these incisions and the 
occasional occurrence of evisceration. When 
this distressing complication threatens, 
the patient complains of discomfort in the 
region of the wound and vomiting. Inspec- 
tion of the wound may be negative or 
show a fullness; separation of the skin 
edges results in a considerable flow of 
salmon colored fluid. This, in my experi- 
ence, always indicates a separation of the 


the operating room, the wound opened and 
resutured. If this is not done distention and 
straining follow and evisceration is likely to 
occur. 



Fig. 2. Posterior sheath of rectus (after Deaver). 


The anatomical structure of the posterior 
sheath is largely responsible for the ease 
with which this layer tears apart. The 
fibers of the aponeuroses of the internal 
oblique and transversalis are transverse 
and therefore offer no support for the 
sutures (Fig. 2). The layers, including the 
attached peritoneum, are taut and the 
muscles, being attached to the costal arch, 
are pulled outward with each respiratory 
movement. The widening of the costal 
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arch pulls the muscles; the aponeuroses are 
proportionate!}* drawn outward together 
with the attached peritoneum. The pull is 



resisted only by sutures and the deep ones 
have little support, being placed in tissues 
whose fibers are parallel to the direction of 
tension. It is obvious that the strain on this 
layer must be relieved by sutures placed 
through more resistant tissues. This is 
fully appreciated by all surgeons and is 
accomplished in various ways : for instance, 
by tension sutures through all layers, or 
passing the original suture every third or 
fourth stitch through the rectus and its 
anterior sheath. But even in these methods 
it is often difficult to approximate the 
deep layer. 

I have found the following simple 
modification advantageous. 

A double strand of No. i catgut is used. 
It first picks up the anterior sheath below 
the lower angle of wound. Having been 
tied the needle is passed through the 
rectus and posterior sheath including 


peritoneum. It is then passed back and 
forth from one edge of posterior sheath to 
the other 3 or 4 times and lejt rcir loose. 



This is the important feature. It is then 
passed forward through rectus and anterior 
sheath across wound and inward through 
the opposite anterior sheath, rectus, poste- 
rior sheath and peritoneum (Fig. 3). 
Then the suture is slowly and forcibly 
pulled taut. The pull should be at a low 
level and in the direction of the incision, 
not at an angle. The strain is taken up by 
the resistant tissues of the anterior sheath, 
and the posterior sheath and peritoneum 
come together without strain (Fig. 4). 
The procedure may be termed the “zipper 
stitch.” The suture may be continued with 
the same stitch, but in a very tense wall it 
is best to interrupt it. In this case the suture 
is passed out again and picking up the 
opposite side of anterior sheath is tied. 



ACUTE GASTRO'MESENTERIC ILEUS* 

Edward L. Kellogg, m.d., f.a.c.s. 

NEW YORK 


A CUTE gastro-mesenteric ileus, fie- 
quently referred to as acute dilata- 
tion of the stomach, is a form of 
obstruction caused by compression of the 
duodenum between the spine and aorta 
posteriorly and the mesenteric root anteri- 
orly and results in dilatation of the stomach 
and the proximal portion of the duodenum. 

The condition has been repeatedly de- 
scribed, but the symptoms are frequently 
overlooked, or their gravity is not 
appreciated. 

Many lives will be saved by early 
diagnosis and adequate treatment. 

Acute dilatation of the stomach was 
described by Duplay, a French writer, in 

1833- 

The mechanism of acute gastro-mesen- 
teric ileus was recognized by Rokitansky 
in 1842. 

Miller and Humby published the first 
case in the English literature in 1S53. 

Association with acute infectious diseases 
was observed by Baugerer in 1855, with 
injuries, by Erdmann in 1868, and com- 
plicating the post-partum state, by Kun- 
drat, in 1891. 

Analyses of case reports were made b} 
Conner in 1906, Laffer in 1908 and Doolin 
in 1918. 

INCIDENCE 

The majority occur between the ages of 
twenty and thirty but no age is exempt. 
In Laffer’s series, (11- cases) the extremes 
were nine months and seventy-five years. 

It is slightly more prevalent among 
women than in men. 

It may complicate operations, injuries, 
and acute or wasting diseases, as may be 
seen by the following statistics of 131 cases. 

Following trauma 17 

After operation upon the stomach 4 

Upon the bile tract 15 


Upon the kidne\ s 1 1 

Upon the appendix £ 

Upon the uterus 4 

Curettage 4 

Ovariotomv 4 

llerniotonn 4 

Other abdominal operations 9 

Upon the extremities 1 1 

During the Progress of Disease: 

Pneumonia 6 

Appendicitis 4 

Carcinoma of esophagus 3 

Abscess of jaw 3 

Localized tuberculosis 2 

Milian tuberculosis 2 

Brain diseases 3 

Spinal deformities (5 after application of plaster 
jackets) 1 1 

During Convalescence: 

From t\ pho id 5 

Acute rheumatism 2 

Scarlet fever 1 

Floating kidne\ 1 


Miscellaneous conditions include errors 
in diet, charged drinks, inflating the 
stomach for diagnostic purposes and child- 
birth (Conner). 

ETIOLOGY 

Opinions differ as to whether the primary 
lesion is in the stomach or duodenum, 
but it is agreed that the distended stomach 
increases the incarceration of the duode- 
num and that gastric dilation may occur 
without involvement of the lower duodenal 
segment. 

Paralysis from disturbance of innerva- 
tion has been described and it has been 
shown that section of the vagi causes acute 
dilatation of the stomach' in dogs, (Sheeds 
and Koenniche). 

Postoperative intestinal paralysis has 
been studied by Cannon and Murphy who 
demonstrated the following: 

Etherization for one-half to one and one- 
half hours and exposure of the intestines to 
the air, with unusual cooling, did not 
markedly impair the motor function of the 
stomach. 


* From the Department of Gastro-enterolog\ , Poh clinic Medical School and Hospital. 
Submitted for publication, Dec. 15, 1930. 
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Handling the intestines caused definite 
delay. Even manipulation within the 
peritoneal cavity under warm salt solu- 



tion checked gastric peristalsis for three 
hours. 

Fingering gently in the air caused greater 
retardation and after rough handling in 
the air, no food passed the pylorus for four 
hours and then emerged slowly. 

Riedel describes acute dilatation due to 
serous infiltration of the stomach wall 
causing muscular weakness. 

Kelling describes a valve-like closure of 
the cardia which is opened by contraction 
of muscle fibers extending from the esoph- 
agus into the fundus and believes that 
weakening of these fibers or increase in 
intragastric pressure which maintains the 
closure of the cardia, makes it difficult for 
regurgitation into the esophagus to occur. 

He maintains that closure of the cardia 
and obstruction in the duodenum are both 
required for dilatation to take place. 

The dual lesions undoubtedly favor 
acute dilatation but, that a double obstruc- 


tion is not essential is shown by cases with 
persistent vomiting from the onset. 

Both Albrecht and Glenard have de- 
scribed the normal compression of the 
duodenum between the spine and mesen- 
teric root (the isthmus of the duodenum) 
and the former demonstrated, upon the 
cadaver, that traction, downward and 
backward, upon the mesenteric root con- 
verts the constriction into complete 
obstruction. 

Confirming this, Conner’s experiments 
are instructive; with the body of a cadaver 
in the dorsal position, the small intestines 
were removed and a cord was attached to 
the mesenteric root and passed out of the 
anus and to it weights were attached. 

The stomach and duodenum were filled 
with water through a tube introduced by 
way of the esophagus and the pressure 
required to overcome the duodenal com- 
pression was estimated by connecting the 
tube to a mercury manometer. 

In several instances a load of 500 gm., 
the approximate weight of the empty small 
intestine, caused sufficient obstruction to 
require a water pressure of 20 to 48 mm. 
of mercury to overcome it. 

In fleshy individuals, Miller found that 
it was difficult to produce obstruction 
until the fat had been removed from round 
the mesenteric root. 

From these experiments, it is concluded 
that prolapse of the small intestine into the 
pelvis may, under favorable conditions, 
produce mesenteric compression. It seems 
obvious, however, that if the prolapse is 
sufficient to permit the intestines to rest 
upon the pelvic floor, compression will 
not occur. 

Among predisposing causes are relaxa- 
tion of the abdominal walls, ptosis of the 
viscera, a low position of the third duodenal 
segment bringing it into relation with the 
prominent lumbar vertebrae, chronic duo- 
denal obstruction and lordosis of the 
lumbar spine. 

It is favored by a collapsed condition 
of the intestine, from fasting and purgation 



Niw Sci«isVw.XIH, N0.2 


Kellogg — Ileus 


American Journal of Surgery 


229 


before operation, and by prolonged dorsal the tissues that surround them so that 
decubitus. prolapse of the organs to which they are 

Primary gastric dilatation due to dis- distributed transmits pressure through 


V. ten. sin,. 


Ame&sup ■ 


Flex.duod suj . 
( dextva ) 


Had. -mesoco'ica. 



Fig. 2. Relation of duodenum to mesenteric root. (Dissection by I l:\lpert published with permission of Author 

and of Johns Hopkins Hosp. Bull.) 


turbance of innervation or obstructive 
kinking at the superior duodenal angle is 
recognized, but in the majority of instances 
of dilatation with grave symptoms, mesen- 
teric obstruction will be found. 

The terminal branches of the superior 
mesenteric artery supply the small 
intestine. 

The arterial walls are not so elastic as 


the superior mesenteric artery to that 
part of the duodenum which is crossed 
by the mesenteric root. 

PATHOLOGY 

The most obvious pathology is the 
greatly dilated stomach which may appear 
to fill the abdomen. Its walls are thin or 
thickened and edematous. The duodenum 
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is dilated above the point of obstruction. Vomiting occurs in 90 per cent of the 
The essential pathology is the compression cases, but may be a late manifestation, the 
of the third duodenal segment between the stomach gradually dilating until the limit 


V" 



Fig. 3. Dilated stomach due to mesenteric obstruction 
of duodenum occurring during convalescence from 
operation for appendicitis. 


spine and aorta posteriorly and the mesen- 
teric root anteriorly. 

The same changes in the stomach may be 
produced by kinks at the superior and 
the duodenojejunal angles and occasionally 
by compression of the jejunum at the 
pelvic brim when the small intestines are 
tightly wedged into the pelvis. 

SYMPTOMS 

General Condition; At first the patient 
is apathetic and comfortable, the mind is 
clear, pulse normal or increased in rate 
and small in volume. Blood pressure is 
low and temperature is normal or subnor- 
mal, unless the condition complicates a 
febrile state but in the terminal stages the 
temperature may be high or low. 

After a variable period symptoms of 
collapse occur with clammy skin, anxious 
expression, delirium or coma. 



Fig. 4. Same case. Dilated stomach retracted upward 
showing obstructed duodenum. (Insert added to 
show mechanism of obstruction.) 


of distension is reached. In its absence the 
condition more readily escapes detection. 

The characteristic vomiting occurs with- 
out straining; the fluid comes up in gulps 
or seems to run out of the mouth. It is an 
overflow, a “spilling over” of the distended 
organ and does not empty the stomach 
so that a stomach tube, introduced after 
vomiting reveals the presence of a large 
quantity, often several quarts, of fluid. 

The vomitus is thick or thin and varies in 
color from yellow or green to almost black. 

The odor is foul, cadaverous, but not 
feculent. A thick dark offensive secretion 
is characteristic of a serious state. Change 
to a lighter color, thinner consistency and 
less offensive odor keeps pace with im- 
proved conditions. 

The fluid contains bile, pancreatic secre- 
tions and sometimes blood. Hydrochloric 
acid is usually absent. 
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The quantity ol fluid aspirated or Thirst is often intense due to the loss of 
vomited greatly exceeds the fluids ingested body fluids. 

and may collect so rapidly as to completely Pain may be referred to the epigastric 
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Fig. 5. Types of duodenal tubes in common use. 

Those with large tips are adapted to irrigation, bile tract drainage, or aspiration of gastric contents. 

Levin tube with tip like catheter particularly adapted to aspiration or lavage by transnasal route and is most useful 
in treatment of gastro-mesenteric ileus. 

June tube adapted to irrigation but is not satisfactory for lavage. It may be passed by transnasal route. Its 
special advantage is that it can be stiffened by introducing a wire within its lumen and passed like a stomach tube. 
Duodenal feeding tube is most satisfactory for tube treatment of ulcer. 


fill the distended stomach within a few 
•hours. 

Urinary changes bear a direct relation 
to the severity of the toxemia: indican, 
albumin, granular casts, eylindroids, high 
specific gravity and scanty output are 
regularly observed. 

• The blood changes are important. 

With the progressive dehydration, there 
is an increase of hemoglobin and in the 
number of red cells. 

The blood chemistry, as in other forms of 
high intestinal obstruction, shows decrease 
in plasma chlorides, increase in CCb carry- 
ing capacity of the blood, increase in urea 
and non-protein nitrogen (alkalosis). 

These changes are attributed to loss of 
hydrochloric acid, dehydration and the 
absorption of a toxic proteose substance 
formed in the epithelial layer of the 
duodenum. 

Tetany may develop and bears a direct 
relation to the alkalosis. 

Cyanosis, dyspnea, eructations and hic- 
cough are occasionally observed. Constipa- 
tion is the rule, but diarrhea has been noted. 


or umbilical regions but is not uniformly 
present and in the writer’s experience has 
been infrequent. 

PHYSICAL EXAMINATION 

The abdomen is usually distended but 
may collapse after the stomach has been 
emptied. 

Distension first occurs in the epigastrium 
but later involves the entire abdomen. 

Muscular rigidity and visible peristalsis 
are infrequent but tenderness about the 
navel or in the epigastrium is usually 
observed. 

DIAGNOSIS 

The diagnosis should not present unusual 
difficulties although the condition is often 
overlooked. Frequently when one passes the 
bed of a patient, a brown or black stain 
(black vomit) will be observed at the angle 
of the mouth where regurgitated fluid has 
soiled the skin. This alone should suggest 
the possibility of gastro-mesenteric ileus or 
some other variety of high obstruction. 

The characteristic “spilling over” of 
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gastric contents with an enormous residue 
revealed by the tube, absence of fever, 
epigastric distension, relieved by lavage 



Fig. 6. Technique of gastric lavage with Levin tube. 
Patient allowed to drink water freely to facilitate 
passage of tube. Water removed by aspiration. 


and the urinary and blood changes, are 
characteristic. 

DIFFERENTIAL DIAGNOSIS 

It may be confused with peritonitis, 
uremia, acidosis and acute dilatation of the 
stomach of nervous origin. 

\\ ith peritonitis there is general tender- 
ness, rigidity, Icucocytosis and fever which 
are lacking in this condition. Gastric 
succussion, the characteristic vomiting, 
and the relief of distension after emptying 
the stomach suggest gastro-mesenteric 
ileus. 

^ ith peritonitis, the epigastrium is the 
last region to become distended, with 
gastro-mesenteric ileus, the first. 

The blood changes will differentiate it 
from acidosis. 

If attention is first directed to the urinary 
changes, it may be confused with uremia. 

It may be differentiated from acute 
dilatation of the stomach of nervous 
origin, by the fact that the latter is a 
relatively benign condition unless second- 
ary duodenal occlusion occurs. It usually 
develops early, possibly while the patient is 
on the operating table. 


The distension is chiefly gaseous, and the 
fluid recovered does not at first present 
the characteristics of ileus. 

PROGNOSIS 

In 75 per cent of the fatal cases the dura- 
tion of the illness is less than five days, the 
range being from a few hours to sixteen 
days. 

The combined statistics of Conner and 
Laffer, covering 319 cases, yield a mortality 
of 67.5 per cent. 

Doolin gives the following statistics 
indicating the comparative mortality under 
different forms of treatment: 


Per 

Gases Dentils Cent 

31 treated with drugs .29 03 

29 treated by operation 21 72 

54 treated by Invagc 25 50 


30 treated by change of posture 2 7 

Death is due to dehydration, alkalosis, 
toxic nephritis, interference with circula- 
tion and respiration, and is attributed' to 
the absorption of metabolic toxines formed 
in the mucosa of the obstructed duodenum. 

Early diagnosis and intelligent treatment 
will greatly lower the mortality. 

TREATMENT 

Prophylaxis: Before operation avoid 
strong catharsis and prolonged fasting. 

During operation avoid unnecessary 
exposure and manipulation of the viscera. 
Examine for chronic duodenal obstruction 
and prolapsed small intestines. 

After operation avoid prolonged dorsal 
position, keep on right side as much 
as possible or on abdomen, if not con- 
traindicated. 

If the small intestines arc in the pelvis 
at the time of operation, use Trendelenburg 
position. 

Food and fluids should be given in small 
quantities at first to avoid distension. 

With the onset of digestive discomfort, 
belching, nausea and regurgitation, aspi- 
rate the stomach contents. 

Many surgeons feel that lavage after 
operation subjects the patient to severe 
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strain, and postpone it until the need is 
imperative. 

It is, however, safer to empty the stom- 
ach early and to repeat the procedure 
frequently if there is a tendency for fluid 
to collect rapidly. 

The stomach tube should be of moderate 
size and velvet finish. The openings 
should be placed laterally, near the tip, 
their combined caliber exceeding that of the 
lumen, the margins smooth and rounded. 
The tip should be hollow and soft. 

If the patient is not accustomed to 
lavage, a duodenal tube is preferable. 

One is selected with an open end 
(Levin tube) or with a small tip (Jutte 
tube), and introduced through the nose 
while the patient drinks water to carry it 
down. 

It causes little discomfort and as the 
stomach is to be emptied promptly, 
the quantity of water need not be limited. 

The condition established: The indications 
.are to keep the stomach empty, to restore 
body fluids, relieve mesenteric compres- 
sion, combat alkalosis and stimulate 
peristalsis. 

To keep the stomach empty: Discontinue 
food and fluid by mouth. 

Even though the patient appears mori- 
bund, introduce a stomach or duodenal 
tube for a distance of 20 in. to insure reach- 
ins: the greater curvature of the stomach, 
which may be at the pelvic brim. 

Remove the contents by syphonage or 
.aspiration before washing with normal 
saline solution, measure the water intro- 
duced and recovered to avoid increasing 
the dilatation. 

Repeat the procedure often enough to 
prevent re-accumulation of toxic products, 
possibly every three or four hours, day and 
night, until improvement is shown by 
•diminution in the quantity of secretion, 
lighter color and less oflensive odor. The 
intervals between treatments are then 
gradually lengthened. 

If frequent aspiration is required, it may 
be desirable to leave the tube in situ and to 
.maintain continuous drainage. 


Fluids can be given through the tube 
and can be held in the stomach, by 
applying a clamp until it is desired to 
repeat the drainage. 

The best time for introducing food and 
fluid is immediately after the stomach has 
been emptied. 

To restore body fluids: The importance 
of early and continual replacement of the 
fluid lost has been demonstrated in experi- 
mental ileus (Maury, McLean, Wilkie, 
Hartwell and Hoguet). 

Normal saline solution is introduced by 
rectum, intravenously and subcutaneously. 

To relieve mesenteric compression: An 
abdominal binder is applied with a pad 
above the pubes, the foot of the bed is 
elevated and the patient is turned upon the 
abdomen, or in suitable cases, a knee-chest 
position is assumed, with the abdomen 
supported by pillows. These measures 
tend to relieve the downward drag of the 
distended stomach and prolapsed small 
intestines and the stomach is more readily 
evacuated. 

A procedure, recommended by Conden, 
reverses the position of the bed and forces 
the small intestines upward by filling the 
pelvis with Ringer’s solution, introduced by 
needle puncture of the abdomen. The 
addition of glucose prolongs the effect by 
delaying absorption (Ringer’s solution — 
sodium chloride, 0.7 per cent; potassium 
chloride 0.03 per cent; calcium chloride 
0.02 per cent, 2500 c.c., and glucose solu- 
tion 500 c.c.). 

To combat alkalosis: Sodium chloride is 
selected because it can be administered 
freely by all the avenues of absorption 
and in suitable cases may be supplemented 
by using dilute hydrochloric acid. 

Bicarbonate of soda is contraindicated in 
all cases with a tendency to alkalosis and 
should be avoided until the blood chemistry 
changes have been determined for there is 
clinical and experimental evidence of its 
toxic effect. 

To stimulate peristalsis: Eserine salicy- 
late is useful but is a circulatory depressant. 
Pituitrin is somewhat less effective. 
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Eserine salicylate grain o hypoder- 
matically and a croton oil enema (croton 
oil, 2 drops, castor oil, olive oil, glycerine, 
2 oz. each) may prove a useful combination. 

An enema of 6 per cent salt solution may 
also be effective. It stimulates peristalsis 
powerfully, preceded by antiperistalsis 
(Kelling) . 

There is little indication for other 
remedies although atropine, warm com- 
presses, turpentine stoups and strychnine 
have been recommended. 

When fluids are resumed by mouth, 
advantage may be taken of the fact that 
weak alcohol solution is more rapidly 
absorbed than plain water and that 
carbohydrates leave the stomach more 
rapidly than fats or proteins. 

Operative Treatment: Operative results 
are not encouraging. The procedures have 
consisted of gastrotomy, gastrostomy, gas- 
troenerostomy, jejunostomy, and explora- 
tory laparotomy. 

The mortality of 72 per cent (Doolin) 
will deter one from operating when the 


combination of lavage, change of posture, 
and the combating of dehydration and 
alkalosis yield a mortality of about 7 per 
cent. 

SUMMARY 

Acute gastro-mesenteric ileus is the 
cause of death in numerous medical and 
surgical conditions. The essential pathology 
is the compression of the lower duodenal 
segment by the mesenteric root. The 
clinical manifestations consist of marked 
dilatation of the stomach, the accumulation 
of toxic fluids in the stomach, greatly in 
excess of the fluid ingested, dehydration, 
toxic nephritis and a tendency toward 
alkalosis. 

The treatment should consist of frequent 
evacuation of the stomach, postural changes 
to lessen the compression of the duodenum, 
and the introduction of large quantities 
of saline solution to combat dehydration 
and alkalosis. 

The use of alkalies and surgical interven- 
tion is contraindicated. 
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THE TREATMENT OF 

CONGENITAL DISLOCATION AT THE HIP-JOINT ♦ 

S. L. Haas, m.d. 

SAN FRANCISCO, CALIF. 

T HE treatment of congenital disloca- the epiphysis, nerves, vessels or skin, 
tion at the hip joint was seldom There were only 12 reluxations, 10 of 
attempted until Paci, in 1888, pre- which were subsequently successfully re- 
sented his method of closed reduction, duced. This high standard had not been 
At about the same time the open operation approached before. The majority of reports 
was performed; but, on account of poor show anywhere from 50 to 85 per cent of 
surgical technique, there were frequent successful results. Careful manipulation 
bad results and the method came into and meticulous attention to detail in the 
disrepute. The closed reduction was not post-reduction treatment are responsible 
very satisfactory at first, but with Lorenz’s for this success. 

modification of the Paci method better In writing of his method Denuce points 
results were obtained and a new stimulus out as the most important thing to observe, 
was given to the treatment of this de- the suppression of all force and the avoid- 
formity. With the introduction of Hoffa’s ance of any trauma of the cartilage, bone or 
improved open operation that form of soft parts. If he failed in his first effort 
treatment received a number of adherents, he put the patient to bed and applied 
The closed method proved to be the most traction up to 8 kg. on the dislocated side, 
popular; but with an ever increasing de- He never broke down the muscle tissue and 
mand for better results and a considerable if it needed special treatment he massaged 
number of failures, not a few investigations it with a movement parallel to the muscle 
have condemned the closed method. Be- fibers. Thus he differed from most other 
cause of these adverse experiences there has operators and especially from Lorenz who 
recently been a tendency to revert to the often uses extreme force in the reduction 
open method of reduction which, on ac- and even uses the head as a reamer to 
count of the perfection of surgical tech- deepen the acetabulum, 
nique, has been freed from many of its Denuce placed the age limit for a double 
dangers. However it behooves us to reserve reduction at eight years and for a single 
our final decision until more convincing reduction at eleven years. He attempted 
evidence is presented to show its advantage manipulation in the older children if the 
over the closed treatment. In this report individual was not greatly developed and 
both methods will be considered and data weak muscularly, and then only at the 
presented which it is 'hoped may be helpful, express wish of the parents, 
when added to the increasing statistics, In the after care he carefully carried out 
to aid in determining the indication for the following procedures: At the end of six 
one or the other type of treatment. months the plaster was bivalved. With the 

In 1922 Denuce, 1 of France, published a patient in half of the shell extension of the 
short article in which he reported that he knee-joint and rotation were gradually per- 
had performed, without a fatality or formed. Exercises were given for the gluteus 
immediate complication, 1300 closed reduc- maximus. At the end of about three weeks 
tions for congenital dislocation at the hip- the leg was brought up to the straight 
joint. His results show no fractures or position and the child allowed to sit up. 
separations of the head and no injuries to Heat in the form of hot sand bags was 

* From the Shriner’s Hospital for Crippled Children, San Francisco. Submitted for publication 

November 2S, 1030. 
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applied to the hips and extremities for an 
hour at a time. Later salt baths were 
given in which i kg. of salt was added to io 



Fig. i. Right hip after reduction. Excellent function. 
Some flattening of head and changes in neck of 
femur. 

1. of water, this being sufficient salt in which 
to float the patient. Heliotherapy to tan the 
skin and for its secondary effect on the 
bones was then given. The period of half 
immobilization lasted from one to four 
months or until the child had recovered a 
good part of his mobility, until there was an 
increase in calcification of the bone and the 
form of the epiphysis approached the nor- 
mal. The patient was then allowed to walk 
a little, the described treatment being 
carried out all of the time. 

If other operators could approach the 
standard set by Denuce there would be no 
need to look further for a method of reduc- 
tion for congenital dislocation at the hip- 
joint. Unfortunately there are few who are 
willing to desist from frequent and forceful 
attempts to reduce the dislocation, and 
there are, likewise, few who have the 
patience to carry out the slow, painstaking 
program of post-reduction care described 
by Denuce. It is, therefore, unlikely that 
many will attain an equally high degree of 
perfection, 

I have always been interested to know 
what Denuce set as his standard for judging 


a successful result. After all there is a 
definite personal element in all conclusions. 
One might ask how critically he interpreted 



Fig. 2. Three years after reduction for left dislocation. 
Excellent function. Head of femur higher than normal 
and acetabulum rather shallow. 


the results of his cases, how long he kept 
them under observation after the treat- 
ment was completed, how much motion he 
considered necessary to success, whether 
there was always a normal gait following 
reduction, whether the position of the 
extremities was normal, whether the head 
of the femur showed changes in later life 
and whether arthritic changes and mani- 
festations appeared. It is seldom that one 
sees films made after a supposedly suc- 
cessful reduction which do not show 
changes, especially in the form of the head 
and the tendency toward upward migra- 
tion. It seems strange that in none of 
the cases described by Denuce did ex- 
treme anteversion or antetortion exist to 
preclude the possibility of a successful 
reduction. Neither were there any cases of 
hourglass capsules, shallow acetabulums, 
marked muscle contractions or contracted 
cotyloid ligamentus impediment to prevent 
reduction or cause redislocation. But re- 
gardless of the exactness of the report on 
the finished results one must marvel that 
anyone could obtain such success in reduc- 
ing 99.8 per cent of the treated cases 
using the closed method of correction. 

A brief review of some of the other 
reports on this subject may be interesting 
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for comparison with those submitted by 
Denuce. 

Soutter and Lovett 2 in 1924 reported the 



Fig. 3. Result after bilateral open reduction with shelf 
and bilateral femoral osteotomies. In this patient 
primary closed reduction was performed but at age 
of four years luxation took place on both sides. 
Final result only fairly good. Both femurs arc high 
with changes in head and neck. 

results of 277 cases of congenital disloca- 
tion at the hip-joint that were treated at 
the Children’s Hospital in Boston between 
the years of 1912 and 1920. At least two 
and a half years had elapsed after each 
reduction before results were taken. Their 
summing up shows 71 per cent of successful 
results. In 40 per cent of the 35 per cent 
that required reoperation, segmentation of 
the head occurred. There were 2 cases of 
peroneal paralysis and 3 cases of fracture of 
the femur. 

Farr el, Von Lackum, and Smith 3 re- 
ported the results of 366 cases which were 
treated at the New York Orthopedic 
Hospital between the years of 1900 and 
1920. In only 41 per cent of their cases had 
the head of the femur remained in the 
acetabulum with a good functional result. 
Five per cent could not be reduced at all. 
These operators believe that anteversion 
plays an important part in redislocation. 
Where anteversion was over 50°, only 
30 per cent of the results were successful. 
These men often bring out the point that 


they often failed to correct anteversion by 
osteotomy. In only 7 cases did they find 
perfect anatomical results as determined 





Fig. 4. Open reduction with shelf for right dislocation. 
Opposite hip to be reduced by open operation if good 
function is obtained on right side. 

by comparing the roentgenograms of the 
normal with those of the operated sides. 
However, an abnormal condition appearing 
in the roentgenographic pictures did not 
indicate necessarily a poor functional result. 

Galloway, 4 who is a great advocator of 
open operation, states that he was driven 
to the open method of reduction by the 
distracting uncertainty and frequent failure 
which attended his former efforts with 
the manipulative cure. He practices the 
operative treatment on even the very 
young and reports excellent results. 

De Forest Willard 5 reported in 1926 the 
results of 26 reductions by the Davis 
method. These cases had been treated at 
least a year before the report was made. 
There were 60 per cent with good results 
and 30 per cent with instability. Ten 
per cent were failures. He believes the 
poor results are caused by too much 
trauma resulting from manipulation, too 
early weight-bearing and tardy reduction. 

Chatterton and Flagstad 6 in 1925 re- 
ported on 182 treated cases with 87 per 
cent reductions and 75 per cent of good 
results a gradual higher percentage being 
obtained in the more recent cases. 
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Putti 7 reported in 1926 the results of a 
series of 2500 cases of reduction of both 
single and bilateral congenital dislocation 
of the hip-joint. He used the Paci 
method and obtained success in 90 per 
cent of the single and 63 per cent of the 
bilateral cases. Five per cent of the whole 
number could not be reduced. This opera- 
tor places as his age limit seven years for 
the single and four years for the bilateral 
attempted reduction. Open operations are 
performed only when the closed method 
fails or when the age limit has been 
exceeded. In a recent article Putti advises 
early reduction, even during the first year. 
At this early age it is sufficient in many 
cases to put the legs in forced abduction on 
a special^ devised frame. To judge from 
the reproductions of the films taken of some 
of the infants treated by Putti it appears 
that in certain cases the results were merely 
subluxations. 

Ely s in 1925 reported that about 35 
per cent of his series of 28 cases were 
successful. He used the Lorenz method of 
treatment with open operation if necessary. 

In 1921 Ridlon 5 published a paper in 
which he cited the lessons gained from his 
personal experience with cases of congenital 
dislocation at the hip-joint. He stated that 
after a number of fractures of the femur 
and general bad results with the Lorenz 
method he devised a treatment of his own. 
According to his method, while the thigh is 
fully flexed an endeavor is made to lift 
the upper end of the femur, keeping the 
fingers at the back and the thumbs in front 
to feel the head as it slips forward into the 
socket. Over a period of fifteen years his 
results show an improvement of from 60 
per cent of successful reductions in 1905 to 
80 per cent in 1920. Ridlon had the oppor- 
tunity to follow personally a number of 
cases treated by Lorenz in 1902 and 1903 
and reports that many of the supposedly 
successful reductions proved to be failures. 
Ridlon reported in his article another 
interesting fact, namely, that A. H. 
Ferguson in 1900 turned down a shelf from 
the side of the ilium to support a dislocated 


hip. Recently, under the name of the 
Dickson operation: the same procedure has 
been recommended for irreducible disloca- 
tion of the hip. 

Stephens 10 in 1928 reviewed the results of 
222 cases treated at the Hospital for the 
Ruptured and Crippled in New York. He 
found that the anatomical and functional 
cures were obtained in only 13 per cent 
of the cases treated. 

It is plain then, to judge from the vary- 
ing results obtained by these operators, 
that there is a strong personal element 
involved in the interpretation of the 
meaning of a successful reduction of 
congenital dislocation at the hip-joint. The 
standard by which a finished reduction is 
judged, depends, to a great extent, upon 
the degree of perfection which is considered 
necessary to success and upon the different 
emphasis placed, by each operator, upon 
the various factors in summing up the 
results. The most important of these 
factors are the range of motion and the 
variations in gait, the resultant manifesta- 
tions in later life and the roentgenographic 
study of the preoperative and postopera- 
tive pictures. 

For example, each operator may have a 
different standard by which he judges a 
successful functional result; one may place 
utmost importance in the variations in gait 
while another may overlook this in favor 
of the resultant range of motion. One may 
draw' his conclusions shortly after correc- 
tion while another may keep in touch with 
the patients for several years after opera- 
tion and take later changes into considera- 
tion in tabulating his findings. Likewise, 
in studying the roentgenograms there are 
many chances for variation especially in 
the interpretation of the pictures them- 
selves. Shortly after reduction there maj 
be an apparently perfect result but with the 
lapse of time changes may occur in the 
shape of the head and acetabulum with 
subsequent reluxation. Thus we realize that 
there are many interesting factors and 
varying combinations of factors which 
influence the statistics in each group of cases. 
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But in spite of the personal element 
which is largely responsible for the dis- 
crepancy in the findings, it is safe to say 
that certain methods of reduction offer 
greater possibilities for success than others. 
It is noted that the methods of Denuce and 
Davis, because of the better results ob- 
tained by them, are gradually replacing the 
Paci procedure which was modified and 
practiced by Lorenz. Following is a resume 
of the Denuce and Davis operations, of 
the methods which are used to treat 
various complications following reduction 
and of the open operation which is used to 
correct cases of irreducible dislocations and 
any other cases which do not yield success- 
fully to less radical forms of treatment. 

The Denuce Method: The anesthetized 
patient is placed on his back, after which 
the thigh is flexed at the hip-joint while the 
knee is in flexion. The thigh is gradually 
abducted, this being made possible by 
gently massaging the abductors. After full 
abduction is obtained the knee is then 
carried across the body until it points in the 
direction of the opposite axilla. Downward 
pressure is then made on the knee and by a 
movement of circumduction the extremity 
is brought down while at the same time the 
fingers placed under the head of the femur 
make upward pressure in the direction of 
the acetabulum into which the head is 
directed. If the reduction is successful the 
leg is maintained in the position of 90° 
abduction and 90° flexion by a single or 
double plaster hip spica which extends to 
the ankles. The time for the change of 
plaster depends upon the stability of the 
hip immediately after reduction. If there is 
a tendency toward easy redislocation the 
hip is maintained in the primary position 
for a longer period to allow for greater 
adaptive changes between the head and the 
acetabulum. The usual time for changing 
the plaster is at the end of the third month 
and again about every six or eight weeks. 
Particular attention is exerted to secure 
internal rotation as the leg is brought 
down. At the end of about nine months the 
extremity should be in the normal extended 


position, at which time physiotherapy and 
exercises are put into effect. As soon as 
the muscles regain their tone the patient 
begins to walk with support which is 
gradually abandoned. 

Dains Method: The patient is placed face 
down on the table. The extremity is flexed 
at the knee and then brought up beside the 
chest. The operator holds the knee with 
one hand and forces it slowly up from the 
table while at the same time, with a series 
of pump-handle motions, he brings the 
thigh away from the body. While executing 
this maneuver he creates, with the other 
hand, strong downward pressure on the 
great trochanter to force the head forward 
into the acetabulum. Following the reduc- 
tion the usual post-reduction treatment is 
followed. 

In some cases the head of the femur will 
remain in the acetabulum only when the 
limb is internally rotated and will redis- 
locate as the neutral position is approached. 
In this event, whether due to anteversion or 
antetorsion, it is necessary to perform an 
osteotomy of the femur. The lower frag- 
ment is externally rotated to give an inter- 
nal thrust of the head into the acetabulum 
as the leg assumes the neutral position. 
The Sherman method of operation may 
be used. In this case a long nail or pin is 
driven through the great trochanter into 
the neck, a considerable portion of the pin 
being allowed to project beyond the skin. A 
subtrochanteric osteotomy is then per- 
formed and as the pin holds the upper 
fragment the lower is rotated to the desired 
degree. The new relation of the frag- 
ments is maintained by incorporating the 
projecting portion of the pin in the plaster 
spica. Hibbs performs an osteotomy above 
the condyles of the femur and rotates the 
distal fragments outward. 

In other cases a fixed external and flexion 
deformity may persist after reduction. 
This condition is treated by a modified 
Soutter fasciotomy and an osteotomy with 
internal rotation of the lower fragment. 

After an apparently successful reduction 
the head may gradually become displaced 
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out of the acetabulum. It has been found 
that an open operation and the insertion of 
a shelf at the margin of the acetabulum will 
insure a very good result. In case ankylosis 
occurs after reduction an arthroplasty may 
be performed at the end of the growing 
period. 

If it is found impossible to reduce a 
dislocation by the closed method open 
operation is performed after a preliminary 
stretching of the leg muscles by traction. 
The capsule is exposed by a Smith- 
Petersen incision, is opened and the 
acetabulum is located. The head of the 
femur is then reduced into the acetabulum, 
a bone skid being used in difficult cases. 
The capsule is reefed and closed. If the 
acetabulum is shallow a shelf is made at 
its margin. It is realty advisable to make a 
shelf in all cases to prevent subsequent 
displacements. 

Primary open operation is indicated in 
older children where the closed method 
would result in a great amount of trauma. 
If, in an open operation, it is found impos- 
sible to place the head into the acetabulum 
a shelf can be built above the head after it 
is pulled down as far as possible. 

Allison 11 has reduced some very resistant 
cases by first freeing the upper end of the 
femur and at the same time performing an 
osteotomy of the lesser trochanter. Skeletal 
traction is applied after which the head is 
reduced by a second open operation. 

Swett 12 reported the results of an opera- 
tion in which he performed a transverse 
osteotomy of the upper end of the femur, 
after which he severed the muscle attach- 
ments to the trochanter and reduced the 
dislocated head into the acetabulum. 

Grove 13 succeeded in reducing a difficult 
dislocation after the resection of about 2 in. 
from the shaft of the femur. 

Lorenz 14 recommends the bifurcation 
operation in which an oblique subtrochan- 
teric osteotomy is performed and the upper 
end of the lower fragment is projected into 
the acetabulum. 

The following report is a summary of the 
results of 50 cases of congenital dislocation 


at the hip-joint which were treated at the 
Shriner’s Hospital for Crippled Children in 
San Francisco. The majority of these cases 
were kept under observation for from three 
to five years following treatment: 

There were 31 (62 per cent) in which 
reduction was obtained by using the closed 
method of treatment. In 12 of these it was 
necessary to perform a secondary 7 operation 
because of a persistent deformity or a 
tendency to subluxation. In practically 
every case in which an open operation was 
performed the margin of the acetabulum 
was reinforced by a shelf thrown down from 
the side of the ilium. 

Four cases (8 per cent) which were irre- 
ducible by the closed method were success- 
fully treated by open operation. 

In 5 cases (10 per cent) primary open 
operation was performed because this 
procedure indicated better results than the 
closed method. 

In 2 cases (4 per cent) the head of the 
femur was not placed in the acetabulum 
but was pulled down as far as possible and 
held in place by a shelf of bone turned out 
from the ilium. 

In 8 cases (16 per cent), in which reduc- 
tion by the closed method failed, no further 
treatment was rendered. 

It is very difficult to tabulate accurately 
the final results. The rather elastic classi- 
fication in which the terms excellent, good, 
fair or poor, while subject to criticism, is 
about as useful as any for calculating 
comparative results. 

In the group of cases studied there were: 

Excellent: 6, or 12 per cent 

Good: 29, or 58 per cent 

Fair: 7, or 14 per cent 

Poor or Failures: 8, or 16 per cent. 

It is interesting to note that only 10 °* 
the 50 cases were under four years of age 
and a large percentage were bilateral. 
This relatively high age limit naturally 
adds to the difficulty of the reduction and 
lessens the chances of obtaining a good 
result. In the 8 cases under the heading of 
poor, or failures, the ages of the children 
treated were twelve, ten, nine, nine, eight, 
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eight, five and five years. This is in accord 
with the results of other operators, which 
indicates that the treatment of older 
patients is less satisfactory, especially if the 
dislocation is bilateral. 

Discussion: Whether the open or the 
closed method of treatment in cases of 
congenital dislocation at the hip joint is the 
more satisfactory is a question which 
remains unanswered. The results obtained 
by Denuce and Putti, who have had more 
experience than most other operators, indi- 
cate that the closed treatment is, at the 
very least, successful. But not until some- 
one has had an equal opportunity to 
accomplish a large series of primary open 
operations can a comparison of the results 
be made. Unless results can be obtained 
which prove that the primary open method 
is more successful than the closed, primary 
open operation in all cases is not advisable. 
In the hands of an experienced and skillful 
operator with good technique the open 
operation is easily and safely performed. 
On the other hand the closed method is, 
without doubt, easy, safe and satisfactory. 
In most patients up to five years ol age 
closed reductions by the experienced opera- 
tor can be performed in a very short time 
with prospects of a good result. Therefore, 
until primary open operation can be 
proved more successful, the present proce- 
dure of attempted closed reduction, with 
open operation in cases of failure, is 
indicated. 

Judging from my own experience I feel 


that in young children, up to six years, 
whether the dislocation is single or double, 
the closed method of Denuce is satis- 
factory. If the case can be obtained before 
the age of three 3-ears the reductions should 
be near 100 per cent. In older children or in 
young patients where there is abnormal 
muscle development and other signs of 
resistance to reduction primary open opera- 
tion offers the best choice of successful cure. 

In all open operations I find it is advis- 
able to reinforce the upper rim of the 
acetabulum with a shelf of bone. This 
procedure takes very little longer, can be 
accomplished during the same operation 
as the reduction and renders added security^ 
against redislocation. 

In treating dislocations which are very- 
resistant to reduction even by open opera- 
tion it may be advisable to utilize some of 
the enumerated procedures that have been 
found helpful in this class of difficult cases. 

Conclusion: Until there are further 
definite statistics in favor of primary open 
operation it is advisable, up to six years of 
age, to attempt a closed reduction before 
resorting to open operation. In older 
children, or in cases where there is evidence 
of abnormal resistance, open operation 
has the best chance of a cure. If open 
operation is performed a shelf can be in- 
serted at. the time to insure retention of the 
head of the femur in the acetabulum. 

Early recognition and earh r treatment 
will do more to increase successful results 
than any other measure. 
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FRACTURE OF EXTERNAL SESAMOID BONE AT THE 
FIRST METATARSOPHALANGEAL JOINT 

WITH REPORT OF A CASE* 

Marcus H. Hobart, m.d., b.a.c.s. 


CHICAGO, ILL. 

A R. male, forty-one, colored, laborer. This sesamoid bone is often found, and has no 
entered Evanston Hospital clinic on significance. Under the great toe are two 
* February 28, 1930, because of a left sesamoids, the external of which seems to be 


1 

1 




Fig. 1. 



Fig. 2. 


foot injured when a wheelbarrow full of planks . , 

turned over, the planks striking the top of the divided. The sesamoids are often divided, an 
foot forcibly. Examination showed some swell- when so, are sometimes mistaken for fractures, 
ing on the dorsum of the foot, with tenderness Of course it is possible for a fracture of the 

elicited over the plantar surface on the outer, sesamoid to occur, but so often we find it 

fibular, side of the head of the first metatarsal divided, that it is difficult to say whether or 
bone. The history and findings were typical not a fracture has occurred. The attending 
for fracture sesamoid bone, and .v-ray showed physician will be guided in this case largely 

an oblique division with the following report, by the physical findings at the time of the 

Evanston Hospital, 32113, or Cook County examination.” 

Hospital, 10204, left foot. There is evidence of osteoarthritis involving 

“There is an os tibiale externum, commonly the first metatarso-phalangeal joint” — (James 
known as the sesamoid in the tendon of the T. Case) (Fig. 1). 

tibialis posticus, which is frequently found. According to our article published m 

* Submitted for publication Dec. I, 1030. 

242 



New Semes Vol. XIII, No. 2 


Hobart — Bone Fracture a mcrican Journal of Surgery 


243 


April, 1929, 1 on sesamoid fractures, few 
fractures of the external sesamoid bone 
of the great toe have been reported in the 
literature, and no cases of congenital 
division of that bone. Since then Dr. James 
T. Case has called our attention to 3 cases 
of congenital division with roentgenograms 
reported in the German literature. 2 * 3 As 
the congenital divisions are usually smooth 
and transverse or longitudinal, and this 
division rather oblique and irregular, a 
diagnosis of fracture was made, and the 
foot and ankle incorporated in a cast 
in the proper position. The patient was 
watched for four weeks, but he continued 
to complain of pain whenever slight pres- 
sure was made on the plantar region 
over the fibular sesamoid bone. We decided 
therefore to remove the fractured bone, 
and did so at Cook County Hospital, on 
April 3, 1930. The bone removed was 
split obliquely. As early as ten days 
after the operation there was no pain or 
pressure in the same region, which helped 
to confirm clinically, the diagnosis of 

1 Hobart, M. H. Fractures of the sesamoid bones of 
the foot. J. Bone C- Joint Surg., 1 1 : 29S-302, 1929.: 

5 Marion, D. Zeif. /. Cbir., vol. 102. 

3 Stummc. Fortscbr. a. d. Gcb. d. Rontgenstrablen, 
vol. 13. 


fracture. The removal of the bone gave us 
the opportunity to confirm the diagnosis 
again through the pathologic laboratory, 
which Dr. William Brandes, of Evanston 
Hospital, did, making sections, reporting 
as follows: 

Sections show dense fibrous tissue and 
irregular spicules of bone. Several places appear 
as though there is a gradual transition from 
dense fibrous tissue to bone. The cells, along 
the margins of the spicules, arrange themselves 
in a layer parallel to bone spicules. Between 
the bony spicules, as in the crevices, there 
is a less dense network of fibrous tissue. 
Diagnosis: Dense fibrous tissue showing transi- 
tion to bone (Fig. 2). 

The postoperative cast was removed 
April 28, 1930, and the patient went back 
to work, cured, May 5, 1930. 

Summary: i. Although rare, 3 cases of 
congenital division of the fibular (outer) 
sesamoid bone of the great toe have 
been reported in the German literature. 

2. Another fracture, also rare, of the 
fibular sesamoid bone is reported, and the 
diagnosis of fracture confirmed by: (a) 
clinical history; (b) roentgenologic findings; 
(c) operative findings and result; (d) 
pathologic laboratory examination of the 
bone histologically. 
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BUTTON-HOLE RUPTURE OF THE EXTENSOR TENDON 

OF THE FINGER* 

Henry Milch, m.d., f.a.c.s. 


NEW 

T HE usual injury to the extensor 
tendon of the fingers is that commonly 
known as “baseball finger.” This 



Fig. i. Button-hole extensor tendon. 

injury is due to a tearing of the extensor 
tendon at its insertion into the base of 
the first phalanx. Another less common and 
less easily recognized injury to the extensor 
tendon is that which has been described as 
a “button-hole” tearing of the extensor 
tendon. Its site of occurrence, and the 
symptoms by which it is manifested are 
sufficiently characteristic to warrant the 
report of the following case: 

M. C. male, aged seventy, was seen on 
November 5, 1930, complaining of inability to 
extend the second phalanx of the fifth right 
finger. The patient stated that two weeks 
previously he had accidently struck the dorsum 
of his finger with the hand partly closed. 
Though he complained of some pain, he was 
still able to extend the fifth finger completely. 
Several days later, and then about one week 
later the patient again struck his finger at the 
level of the first interphalangeal joint. It was 
after this that he first noticed the inability to 
completely extend the finger at the first 
interphalangeal joint. 

There was complete normal power of flexion 
of ail the fingers, though a peculiar crepitus 
could be felt over the first interphalangeal 
joint, when this joint was flexed. Passively, 


YORK 

each of the phalanges could be completely 
extended, but actively the patient could not 
extend the second phalanx upon the first. 
The x-ray showed no evidence of any patholog- 
ical process in the joint. On attempting to 
extend the finger from the position of full 
flexion, the first phalanx extended, the terminal 
phalanx became hyperextended but the second 
phalanx remained flexed (Fig. 1). A diagnosis of 
partial longitudinal rupture or button-hole 
tearing of the tendon was made and operation 
undertaken. 

At operation through an L-shaped incision 
the expansion of the extensor tendon over the 
first phalanx as well as over the second was 
found perfectly' normal. However, beginning 
slightly' above the first interphalangeal joint, 
and extending to slightly' below it there was a 
definite oval separation of the extensor expanse. 
Voluntary' flexion of the finger upon the oper- 
ating table demonstrated the lateral gliding of 
both halves of the extensor tendon and the 
rising between them of the distal end of the 
first phalanx. The edges of this button-hole in 
the extensor expanse were excised and both 
halves were approximated with interrupted 
mattress stitches of silk. The joint was not 
opened. Immediately' thereafter while still on 
the operating table the patient demonstrated 
to his and our own satisfaction complete 
restoration of power of extension at the first 
interphalangeal joint. The skin was closed anc 
the finger dressed in extension on a tongue 
depressor splint. Convalescence was entirely 
uneventful, and motion was begun at the cn 
of the fourth week. At the end of twelve weeks, 
however, the result was not considered entirely 
satisfactory. Though the patient has not t ie 
disability' for which he was originally' operator 
and is able to extend the finger to about 135 > 
there has apparently been some relaxation 0 
the suture-line, with consequent impairment o 
complete extension. 

As in the case of “baseball finger, 
the diagnosis in these cases is to be made 
almost on the history and inspection alone. 
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The deformity, flexion of the second 
phalanx with ability to actively extend 
the proximal and distal phalanges in the 
absence of any bone block or interference 
with flexion, is characteristic and indeed 
pathognomonic of button-hole tearing of 
the extensor tendon or rather of partial 
rupture involving the central portion of the 
extensor expanse. The explanation of this 
phenomenon is readily at hand on recollect- 
ing the anatomy of the extensor expanse 
which Gray describes in the following 
words : 

Opposite the metacarpophalangeal articu- 
lation each tendon is bound by fasciculi to the 
collateral ligaments and serves as the dorsal 
ligament of this joint; after having crossed the 
joint it spreads out into a broad aponeurosis, 
which covers the dorsal surface of the first 
phalanx and is reinforced, in this situation, by 
the tendons of the intcrossci and lumbricales. 
Opposite the first interphalangeal joint this 
aponeurosis divides into three slips; an inter- 
mediate and two collateral; the former is 
inserted into the base of the second phalanx; 
and the two collaterals, which are continued 
onward along the sides of the second phalanx, 
unite by their contiguous margins, and are 
inserted into the dorsal surface of the last 
phalanx. 

With the finger flexed, the central por- 
tion of this expanse is uppermost and is 
consequently most liable to injury when 


struck against the prominent edge of the 
head of the first phalanx. As the flexion is 
continued the head of the first phalanx 
projects upward between the uninjured 
lateral portions of the tendon which 
are displaced to the sides of the first and 
second phalanges with a slight crepitating 
sound. Now, when attempts are made to 
extend the finger, these lateral portions, in 
the very act of extending the distal 
phalanx, grip the sides of the interphalan- 
geal joint below its axis of motion like guy 
ropes and present normal extension. When 
the finger is relaxed, and the vise-like 
action of the lateral expanses obviated, no 
difficulty is experienced in passively effect- 
ing complete extension of the finger at all 
its joints. 

On this basis, the indication for therapy 
is very concise and unequivocal. The rent 
in the tendon must be sutured. No hope 
for even partial recovery can be expected 
from conservative treatment. As the case 
herewith reported demonstrates, the prog- 
nosis must be guarded even if the 
immediate operative result appears per- 
fect. Doubtless the poor reparative faculties 
determined by the age of this patient must 
have played some role in the incomplete 
result obtained. On the other hand, the 
normally poor blood supply to aponeuroses 
and tendons generally must be given some 
consideration in our prognostications. 



OSTEOMYELITIS OF GONOCOCCUS ORIGIN 
IN AN INFANT 

REPORT OF A CASE* 

Philip Palew, m.d. 

BROOKLYN, N. Y. 


A CASE of osteomyelitis of gono- 
coccus origin is of sufficient rarity 
to warrant reporting. Such a case, 



Fig. i. 


in an infant, is a still greater rarity. The 
infant in question was seen by me while 
acting as voluntary assistant in the out- 
patient-department of the Hospital for the 
Ruptured and Crippled, on February 11, 
1930. 

The history of the case was as follows: At 
the age of two weeks the infant became irri- 
table and was noticed to scream with pain 
whenever the left leg was touched. A swelling 
appeared on the upper third of the leg which 
gradually increased in size. Various home 
remedies were applied, but the swelling con- 
tinued to increase in size, and the infant was 
more restless with pain. At no time was a 
record of the temperature taken. The child 
continued to nurse well and gained in weight. 
It was a normal, full-term delivery, having 
two sisters and one brother alive and well. 


The father and mother denied having had 
gonorrhea, by name and symptoms. 

When the child was seen at the clinic the 



Fig. 2 . 


following conditions were found: A well 
nourished infant of four weeks, crying lustily. 
The general examination was completely 
negative. The umbilicus appeared normal. The 
local condition presented a fusiform swelling, 
surrounding the upper third of the left leg, 
which was red, dense and extremely sensitive 
to the slightest pressure. It was 3.5 cm. in 
width. 

An x-ray taken the same day was reported 
by Dr. R. W. Lewis (Fig. 1). Anteroposterior 
and lateral views of the left leg show periosteal 
new bone being formed about the shaft of the 
tibia in its middle third and the lower part of 
the upper third. There is noted an indefinite 
area of rarefaction in the metaphysis at the 
upper extremit3 r of the tibia. There is ven 
marked swelling of the overlying soft tissues 
especially anteriorly. The upper tibial epiphy sl * 
has that annular appearance sometimes fount 
in scurvy, but the epiphyseal line and meta- 
physis give no indication of scurvy. 


* Submitted for publication December 4, 1930. 
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A question of scurvy was raised in this case. 
However the extreme infancy of the patient 
militated against this diagnosis. The child was 
again brought to the clinic two days later. 
The firm mass had become fluctuant. The 
temperature had risen to ioo. 5 °f. An aspirating 
needle was inserted into the mass and 5 c.c. 
of thick greenish yellow pus, having a some- 
what fecal odor were withdrawn. The mass 
was then incised and drained through two 
parallel incisions. About 10 c.c. of pus were 
evacuated. An iodoform drain was then 
inserted between the two incisions. The prog- 
ress from then on followed an uneventful 
course to complete recovery, the drainage 
ceasing at the end of one week and both 
incisions healing over rapidly, when the drain 
was removed. 

The pus had been sent to the pathological 
laboratory for routine examination and the 
report given by Dr. J. MacWhorter was as 
follows: Direct smear of pus showed many 
pus cells, gram negative diplococci intracellular 
and extracellular. Culture showed no growth. 

Since we believed that there was a possible 
error in the specimen reported, an attempt 
was made to obtain another specimen of pus 
from the now healed over wound. Fortunately 
about 2 c.c. of pus were obtained when a 
hemostat was inserted into one of the scars. 
The pus was similar in character to the original. 

The report on this pus read: Direct smear 
shows many pus cells, few gram negative 
diplococci intracellular and extracellular. Cul- 
ture showed no growth. The diplococci appeared 
to be gonococci in morphology and reaction to 
gram stain and in their repeated refusal to 
grow on agar-agar or in broth. 

Subsequent x-ray examinations taken on 
February 26, 1930 and March 17, 1930 respec- 
tively showed: 

Fig. 2. Anteroposterior and lateral views of 
the left leg show the extreme periosteitis noted 
in the previous film and also an area of erosion 
of the upper end of the tibial diaphysis. This 
latter point was probably the original focus 
of the osteomyelitis, the diagnosis of which 
was established by the incision and drainage. 

Fig. 3. Views of the left upper tibia show 
much more clear bone detail with less haziness 
and with smoother bony outlines. The appear- 
ance suggests the healing of the inflammatory 


process. The upper tibial epiphysis has the annu- 
lar appearance frequently noted in old scurvy 
and hard to explain at the age of this child. 



Fig. 3. 


Because we were curious to ascertain the 
origin of the infecting organism, smears were 
made of the infant’s prepuce and urethra, also 
vaginal and cervical smears of his mother, and 
vaginal smears of his two sisters. All of these 
were reported negative for the gonococcus. 

A search of the literature for a report 
of a similar case of osteomyelitis resulted 
in failure. H. E. Bardenwerper 1 reports a 
case of gonorrheal osteomyelitis in an 
adult, which is apparently secondary to a 
gonorrheal arthritis. 

Speculation as to the mode of infection 
and portal of entry in the case of the infant 
leaves one baffled. Obviously there must 
have been a blood stream invasion which 
localized in the tibia. The most likely 
portal of entry must have been through 
the umbilical cord. However, there was no 
history of any abnormality in its course in 
sloughing off. The appearance of the 
umbilicus at the time of examination was 
normal. It is possible that the midwife 
who delivered the child may have been 
the source of infection. A vaginal smear on 
her could not be obtained. 

1 J . A . M . A., 94: 1230, 1930. 



DISPLACEMENT OF FEMALE GENITAL ORGANS AND 

THEIR REPAIR* 

Victor G. Hentz, m.d. 


NEW YORK. CITY 


D isplacement of the female gen- 
ital organs is not always a local 
condition but frequently is the 
end-result of a generalized inferiority of 
tissue resistance. For many women the 
trauma of the first and subsequent births 
leads to serious ill effects, and it is espe- 
cially disastrous if it is connected with a 
more or less severe tearing of the support- 
ing, muscular and fascial elements. 

Etiologic Factors: Enteroptosis, infantil- 
ismus, hypoplasia of the muscular elements, 
and asthenia as interpreted by Stiller, 
are all etiologic factors contributing to a 
constitutional deficiency. In a large series 
of cases, Sellheim found hypoplastic ves- 
tiges of the vagina in one-ninth of all the 
women examined. Congenital retrodis- 
placement depends upon general viscero- 
ptosis, which, in connection with later 
parturition involving perhaps a perineal 
laceration, renders the uterus susceptible 
to prolapse. Descensus, or prolapse of the 
uterus is invariably preceded by retro- 
version, but every retroverted uterus does 
not necessarily fall. Pregnancies and post- 
partum conditions are factors predisposing 
to the relaxation of tissues, particularly 
of the upper segment of the cervix. Natu- 
rally, muscular insufficiency will be more 
pronounced when the puerperal retroverted 
uterus, with its broad surface, is exposed to 
abdominal pressure because the pelvic 
floor has been relaxed. On the other hand, 
to quote Sturmdorf, “A uterus congenitally 
retroposed before Impregnation will resume 
its retroposition after delivery, whether 
the pelvic floor is lacerated or not.” 

Types of Displacement: In a consideration 
of the constitutional origin of displacement, 
four groups may be differentiated, viz., 
(i) virgines and nulliparae with develop- 
mental disturbances, spina bifida, vari- 
cosity and obesity of the hypophyseal 
type; (2) parae with occasional develop- 
mental inferiority, spina bifida occulta; (3) 


* Submitted for publication December 27, 1930. 
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parae in whom symptoms of prolapse 
develop long after parturition as in pre- 
climax and climax, with lessened tissue 
resistance of endocrine origin; and (4) 
post-climacteric prolapse. 

Anatomical Basis: Repair with expec- 
tancy of a permanent functional result 
can be accomplished only through a 
thorough understanding of the anatomical 
principles underlying the condition. Intra- 
abdominal pressure must be borne by the 
muscles and ligaments which constitute a 
physiologic and dynamic system. In the 
symptomatology of prolapse the main 
structures involved are the bladder, the 
uterus and its appendages, and the pelvic 
floor. The bladder is suspended from the 
anterior abdominal wall by the medial and 
lateral false ligaments, which are in fact 
only duplications of peritoneum replacing 
embryonic structures. Support is provided 
by the uteropelvic fascial plane connecting 
the lower surface of the pubic bones with 
the supracervical portion of the uterus. 
Muscle elements and fascial fibers diverge 
to both sides of the uterus, thus strengthen- 
ing the lower portion of the joined broad 
ligaments. This part, because of its import- 
ance in supporting the uterus, is also called 
the cardinal ligament or, after its dis- 
coverer, Mackenrodt’s ligament. The other 
chief means of supporting the uterine body 
besides the vaginal attachments are the 
sacrouterine ligaments, which are flat 
fibromuscular bands extending bilaterally 
from the upper part of the cervix to the 
sides of the sacrum at the level of the lower 
border of the sacroiliac articulation. At 
the one end these muscular elements are 
connected with the muscles of the uterus, 
and at the other end, with those of the 
rectum (Jackson). The anterior part of 
the uterine body is attached through the 
vesicouterine folds, or the peritoneal re- 
flection with the anterior abdominal wall. 
Corresponding with these folds are the 
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rectovaginal folds on the posterior surface, 
which are reflected from the rectum to the 
posterior fornix vaginae. Thus the recto- 
vesical fascia and the levator muscles form 
a twofold sling. This deflects the uterus in 
such a manner that the body is forced 
forward and the cervix is pulled backward. 

During labor the cervical attachment of 
the anterior vaginal wall suffers most often, 
due to tears and overstretching, thus 
forming in front of the cervix a portion with 
considerable less resistance, through which 
the bladder eventually sinks downward 
(Kelly). On the other hand, the continuous 
pressure on the descended bladder stretches 
the anterior vaginal wall and cervix with 
consequent descensus of the uterus, and 
associated retrodisplacement. The anterior 
part of the rectum takes part in the down- 
ward movement and a rectocele is pro- 
duced. The introitus vaginae gapes, and 
the non-supported vaginal walls exert an 
undue pull on the cervix resulting in a 
supravaginal elongation of the cervix. 

Operative Procedures: Numerous opera- 
tions have been devised to relieve these 
conditions of the female genital organs. To 
be useful they must promise permanency 
and not exclude later parturition. Those are 
commendable which tend to improve the 
uteropubic fascial support by means of 
raising its cervical attachment above the 
original pivotal point, thereby shortening 
the base of the broad ligaments. This 
procedure lifts up the body of the uterus 
and forces the cervix backward. This 
correction alone, however, leaves a possi- 
bility of recurrence following the trauma 
of subsequent deliveries. The uterine body 
should be kept in an anteroflexed position 
but without undue fixation. With this aim 
in view, Polano devised an operation by 
which uterine attachment was accom- 
plished by strips from the rectus fascia 
sutured to the anterior surface of the 
uterine body. It was found that at later 
pregnancies the sutured part became elon- 
gated and cord-like. Schubert improved on 
his method by attaching fascial strips to the 
spoterior surface of the uterine body. He 
used free transplants of the ileotibial tract 


and subsequently prepared strips of the 
pericard of beef. The foreign strips did not 
take well in the process of healing. 



Fig. 1. Fascial strips outlined. Lower end remains 
attached and is reinforced with catgut stitch to 
muscle. 


The following procedure proved to be 
satisfactory in 14 cases of the author’s. I 
venture to suggest its use inasmuch as at 
reexamination one and two years later even 
after subsequent pregnancy, the uterus 
remained in the reconstructed position. 

The operation can be divided into four 
steps viz., 

1. Median low laparotomy. 

2. Dissection of a strip of about 12 cm. 
long from the rectus fascia on both sides. 

3. Placement of the uterovesical pivotal 
sutures. 

4. Attachment of the fascial strips to the 
posterior surface of the uterus. 

Tecbriique: 1. An incision is made in the 
midline between the umbilicus and the 
symphysis. The skin being well retracted, 
on both sides the rectus fascia is stripped 
clean to expose the outer contour of the 
muscle. The rectus sheet, which is a part 
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of the fascia of the external oblique muscle, 
is strongest near the outer edge of the 
straight muscle and therefore this portion 



Fig. 2. Gitgul stitches ft\ rcbiNcd vaginal wall anti 
bladder to uterine body. (After Kelly.) 


should be utilized. A quadrangular flap 12 
by 2 cm. is dissected. The lower pole of this 
strip is at the level of the internal os of the 
inguinal canal and remains attached. 
The flap is turned over to one side and is 
covered with a moist pad. The rectus sheet 
is fastened with running catgut suture 

(Fig- 0 - 

2. At this point, after opening the abdo- 
men I partly follow Kelly's technique, 
namely, elevating the bladder by means of 
two Allis’ clamps, thereby putting the 
anterior vaginal wall on the stretch. The 
uterovesical reflection of the peritoneum 
is incised and the bladder pushed back 
by gauze dissection. The uterus is clamped 
above the internal os, and two sutures 
are placed in the muscle and the anterior 
vaginal wall, which lifts up the relaxed wall 
and supports the bladder. For this impor- 
tant suture, forty day chromic catgut 
No. 2 is used. Another suture attaches the 
bladder fundus at a higher point on the 
uterus (Fig. 2). 

3. Before closure, the free end of the 
fascial strip is caught with a slender 
uterine packing forceps and carried through 
the abdominal wall at the internal os of the 
inguinal canal. The forceps is pushed 
forward between the layers of the broad 


ligament emerging at the posterior surface 
of the uterus, below and near the tubouter- 
ine junction. The end of the strip is 




it • - .... ' 

~ >■ . ~ - 




> - 

\ 


- * * 


t... • „ - j -• y 

)\ V'fe 

/la w . c b \\ ,\ y- 

' 0V4/; -A'- (,t 

“ A . - • /•- L:t' 
a; 


J 


Fig. 3. As viewed from above. Fascial strips sewn on 
posterior surface of uterus with a few catgut 
stitches. 


grasped, and the forceps is withdrawn. The 
same procedure is carried out on the other 
side. Both fascial ends are now pulled 
down to the utcrosacral ligaments, and 
there joined to the uterus with a few 
chromic gut sutures. The free section of 
fascia is covered with peritoneum to avoid 
adhesions (Fig. 3). 

This procedure lifts up the uterus, at the 
same time leaving it flexible, and free to 
grow at later pregnancy. 


summary 

The operative technique here described 
is suggested for prolapse and retroversion 
of the uterus, with due consideration for 
the dynamic and physiologic system by 
which the uterus is fixed in its normal 
position. Recurrences to the former patho- 
logical condition are not apt to take place 
because there are no impediments to 
pregnancy. Another advantage is that the 
method can be used in any stage of 
prolapse. 

[For Remainder of References see p. 262.J 



STRICTURE OF THE FEMALE URETHRA* 

M. W. King, m.d., f.a.c.s. 

CLEVELAND, OHIO 


M Y interest in this subject was 
aroused ten years ago by a case 
I saw diagnosed as a pus tube 
instead of as a distended bladder, due to a 
stricture of the urethra, and this diagnosis 
was made in spite of the fact that in each 
of the departments of the dispensary the 
patient attended for months, her chief 
complaint was difficulty in voiding. 

The purpose of this paper is: 

i. To present the 4 cases I have ex- 
amined, treated and followed since they 
came under observation, and to review the 
169 articles analyzed, together with the 
discussion of this subject in the various 
Systems of Surgery, Gynecology, Ob- 
stetrics and Urology. 

2. To analyze the etiological factors of 
stricture, and to show that gonorrhea is the 
most common cause, and that carcinoma is 
a more frequent cause than is generally 
considered. 

3. To urge that no case should be report- 
ed as a congenital stricture, unless it fulfills 
Young’s requirements. 

4. To stress the fact that no examina- 
tion of the female pelvis is complete with- 
out a urethral examination. 

5. To urge a complete study of these 
cases by cystoscopy, functional tests, and 
x-ray in order to determine the pathological 
changes, if any, that follow. 

Barthelmey, in 1550, reported the first 
case of stricture of the female urethra, a 
congenital type, in which the urethra was 
completely closed, and the urine passed 
through the umbilicus. Lisfrance in 1824 
and Civiale in 1850, brought this subject 
more forcibly to the attention of the 
medical profession. The most careful work 
has been contributed by Herman, who 
reported 23 cases in 1886; Hamon in 1901; 
Vilfroy in 1911; Wynne, 40 cases in 1922; 


Pugh, 68 cases in 1926; and Gorowitz, 17 
cases just recently. 

For the completeness of this paper, I 
would like to present briefly the anatomy of 
the female urethra. It is 3.5 cm. long, 
and 7.5 mm. in diameter, and pursues a 
course downward and forward under the 
symphysis pubis. The mucous membrane is 
stratified epithelium, except near the blad- 
der where it becomes a transitional type. 
Many small mucous glands lined with 
columnar epithelium dot the anterior 
portion, and Skene’s glands empty into it 
at or near its external orifice. The muscular 
layer consists of inner circular and outer 
longitudinal fibers. The external layer is 
fibrous tissue. 

Imbert and Soubeyran say that the 
female urethra represents embryologically 
that part of the female urethra which is 
never involved by gonorrhea; therefore, 
the gonococcus can never be a cause of 
stricture here. Most authors, however, 
state it is the most common cause, espe- 
cially Kleinwachter, Herman, Wynne, 
Pugh, Stevens and Bagot who claims that 
one-third of the cases are so caused, but 
that the stricture does not appear for from 
five to eight years after the acute onset. 
Pugh claims that 90 per cent of his cases 
were due to gonorrhea. 

From the case reports in the literature, 
this is well borne out as follows : gonorrhea, 
12 1 times; carcinoma, 50; obstetrical, 
trauma, 38; traumatic, 19; syphilis, 17; 
non-specific infection, 15; congenital, 13; 
senile thickening, 12; polyps, 9; spasmodic 
type, 5; calculus and infection, 4; 
gonorrhea and lues, 4; ulcers, 4; chancroid, 
4; benign tumors, 3; electrolysis, 2; post- 
operative, 2; lupus, 2; kraurosis vulvae, 2; 
typhoid, 2; and one each of the following 
conditions, typhus fever, fissure, masturba- 
tion, tuberculosis, burn, scarlet fever. 
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diphtheria, keloid, sarcoma and melan- 
osarcoma. To these I would add 4 cases, 
whose etiology could not be proved bacter- 
iologically, but clinically seemed certain; 
1 from gonorrhea, 1 from chancroid 
associated with gonorrhea, 1 from a luetic 
ulcer and gonorrhea, and 1 from non- 
specific infection associated with calculi. 

Contrary to Kleinwachter’s opinion that 
tumors rarely cause stricture, and if they 
do only in the beginning, about 50 per 
cent of the reported cases produced stric- 
ture, and most of these in the last six 
months of the disease. It is interesting to 
note that only 1 case was reported as due 
to tuberculosis, which is about as infre- 
quent as for the male, according to Young. 

Some question is raised by the author 
relative to the classification of the follow- 
ing 2 cases reported as congenital strictures, 
as they do not fulfil Young’s requirements: 
namely that the history of difficulty 
in voiding should begin from birth, and 
that there ought to be hypertrophy and 
dilatation of the bladder, ureters, and 
kidney pelves. One patient having pyelone- 
phritis yet showing a negative specific 
history, stated that her trouble began in 
adult life. The other, a woman of thirty, 
who had a pearly-white diaphragm in the 
urethra with a central perforation, gave a 
history of difficulty of only two years’ 
duration, and a combined infection of 
gonorrhea and syphilis. Some authors 
claim that a pearly-white membrane with 
a central perforation always indicates a con- 
genital stricture. This is not true, because 
last year I saw such a membrane in a male 
urethra where a stricture, due to gonorrhea, 
had been dilated three years before. 

I cannot agree with Boyd when he 
interprets all children’s urethras which will 
not admit a French No. 20, as congenital 
strictures, because in the treatment of 
genital infection in children many urethras 
will not admit over a No. 16 catheter. 

I do not belie\e that these so-called soft 
strictures, really edema of the mucosa, 
should be classified as true strictures, 
because if the edema subsides, the trouble 


disappears without resort to dilation. 
Every one has seen cases where retention 
has followed an alcoholic spree, or a severe 
chilling from a long ride in the winter, or 
after sitting through a football game. Just 
recently I saw a man thirty-eight years old 
who having drunk profusely the night 
before, had retention, due to congestion. 

Interesting, too, but differing consider- 
ably from the male is the location reported 
most frequently involved by the stricture: 
anterior third, 86; middle third, iS; 
posterior third, 12; entire urethra, 12. 
There were a few cases of multiple stricture 
reported. These were not included in the 
figures, nor were those due to carcinoma, 
which usually involved the whole canal. 

One cannot draw any accurate conclu- 
sions as to the period of life when these 
strictures, due to inflammatory processes, 
begin, because the age was stated only in 
1 37 of the 43 1 cases recorded. However, it 
would appear that most occur during 
middle life. On the contrary, a rather 
accurate period can be established for those 
caused by malignancy, since the age was 
reported in 42 of the 48 cases, as is easily 
seen in the following chart: 
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The size of these strictures can be stated 
only with relative accuracy because of the 
many types of instruments used; but 
reducing those given to a single scale, ve 
have approximately the following from the 
literature which shows that the filiform or 
near filiform is the most common. 
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Pugh states that if a French No. 16 or 
smaller cannot pass, it constitutes a 
stricture, especially if symptoms of diffi- 
culty in voiding and frequency are present. 
Lerouelle says some strictures will allow 
only a French No. 20 to pass. Bugbee and 
Cheetham classify a condition allowing 
French 22 or smaller, a stricture. Stevens 
calls everything that permits a French 26 
to pass, one, if any bladder symptoms are 
present and reports 173 such cases out of 
234 patients examined for bladder trouble, 
although he states that only 56 had real 
symptoms. On the other hand Herman 
measured 55 normal cases where only a 
French No. 17 could be passed. Bugbee 
reports 692 cases in 1000 of patients 
complaining of frequency, Cheetham 16 
in 100, Winkel 3 in 3000 gynecology 
admissions, Fischer 4 in 4000, Hamonic 1 2 
in 5000. 

These strictures varying from a thin 
membrane to a bridge of tissue, may cause 
very serious complications. It is interesting 
to note that in the available literature, no 
case of female urethral fistula is recorded, 
except one reported by Winchel due to an 
ulcerating carcinomatous stricture. Young 
states that damage to the bladder, ureters 
or kidneys is rare in strictures of the 
urethra because if the bladder empties at 
all, it usually does so completely. There was 
no damage to the ureters or kidneys in one 
of my cases even when for several years, 
there was constant retention in the bladder 
of over 300 c.c. On the other hand Kreutz- 
mann M states that a considerable number 
of cases where urethral obstruction was 
present for some time, showed a dilation of 
the ureters and kidney pelves. This he 
believes is due to hypertrophy of the 
bladder muscles causing constricting bands 
about the lower ureters. Autopsy reports 
of various cases have shown enlarged, 
thickened, and trabeculated bladders; dila- 
tion and hypertrophy of ureters and kidney 
pelves; enlarged and thick-walled kidneys. 
According to Heinricksdorff a purulent 
cysto-ureteropyelonephritis was present in 
2 cases of stricture following a cicitricial 


contraction of vesicovaginal fistulas caused 
by childbirth trauma. Tuckermann in 1899 
reported a congenital stricture in a girl 
five years of age whose autopsy report 
showed the bladder distended to the um- 
bilicus, the walls very thick, and a very- 
small cavity in the fundus of the bladder 
full of pus from which a staphylococcus was 
cultured, both ureters irregularly dilated, 
and both renal pelves markedly enlarged. 
Stevens claims that 54.5 per cent of 
ureteral strictures have urethral strictures 
and in 46.1 per cent of urethral strictures 
he found ureteral strictures. Hunner accord- 
ing to Stevens found that 85 per cent of his 
ureteral stricture cases had urethral stric- 
tures. On the whole, only a comparatively 
few complications were reported because 
relatively few autopsies were performed 
and only a record of 6 cystoscopies which 
were performed by Cheetham. No renal 
functional tests or pyelograms were 
reported. 

The symptoms in the female are the same 
as in the male: frequency, pain, burning, 
passing of small amounts of urine, difficulty 
in starting the stream, straining during 
voiding, increase in emptying time of the 
bladder, constant desire, urgency, dribbling 
and diminution in the size of the stream 
down to a fine spray or complete retention. 
Uremic and toxic symptoms such as head- 
aches, drowsiness, depression, irritability 
and nausea occur. Fatigue, lack of ambi- 
tion, abdominal discomfort and weakness 
are complained of. Stanton and Cheetham 
report renal colic symptoms due to urethral 
strictures. The duration of symptoms 
varied from a few weeks to twenty-six 
vears. In cases due to non-malignant 
causes, the symptoms most often reported 
in order of frequency are: difficulty in 
voiding, frequency, pain and dribbling; 
whereas in those due to malignancy the 
symptoms are bleeding, frequency, diffi- 
culty in voiding, retention, pain and 
burning. 

Treatment varied according to the cause 
from the simplest procedure of dilation to 
the radical operation. In that due to malig- 
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nancy excision of the urethra often with a 
portion of the bladder was performed in 
30 of the 48 cases whereas radium and .v-ray 
were used only in 4. In non-malignant 
strictures gradual dilation was performed 
seventy-eight times, internal urethrotomy 
in 31, suprapubic cystotomy and retrograde 
dilation in 3 cases and rapid dilation, 
trochar, galvanism and electrolysis in a 
few. 

I want to report 4 cases of stricture of the 
female urethra I have seen since 1920 in a 
dispensary service of two hospitals, one for 
two years, the other for eight years. 

Case i. N. M., colored, aged forty-one, was 
seen March, 1922, complaining of pain in the 
lower abdomen, of burning, smarting and 
frequency of urination, of painful and difficult 
urination, of slowness in starting the stream, of 
a very small stream, of inability to hold her 
urine, and of a feeling that she never emptied 
her bladder. She further complained of nausea, 
headache, drowsiness, loss of ambition, inability 
to work, of convulsive seizures, all of which 
had been present for one and one-half years. 
She gave a history of antileutic and anti- 
gonorrheal treatment since the appearance of a 
sore about the urethra and a discharge in 1917. 
Wassermann reaction 4 plus. She had one child 
seventeen years old. 

Examination revealed a soft, tender mass in 
the lower abdomen reaching half-way up to 
the umbilicus. The cervix presenting a little 
discharge was in mid-position. The mass felt 
covered the uterus both anteriorly and laterally. 
The urethral orifice was a displaced depression, 
the result of scarring about the site of an old 
ulceration. It would not admit a No. 10 f . 
catheter. Therefore, I had her void while on the 
table to see if the urine did pass through the 
depressed place, and she passed a fine sprav-Iike 
stream. The depression was filled with filiforms 
and one jumped through a small opening under 
the bridge of tissue that overlapped the orifice. 
A No. 12 metal follower was attached and 
forced through removing 350 c.c. of urine. The 
supposed pus tube disappeared. The urethra 
was dilated periodically until April 3, 1922, 
when a cystoscopic examination showed con- 
gestion and trabecuintions about the trigone 
and posterior wall of the bladder. Catheters 
were passed uninterruptedly to the kidney 
pelves. Each held 10 c.c. Indigo carmine 


functional test was performed, 5 c.c. intra- 
venously. The appearance time was four 
minutes. After collection for ten minutes the 
right kidney secretion was normal and 25 per 
cent more than the left kidney. Phtbalein test 
was 55 per cent in two hours. 

Case ii. C. S., colored, twenty-eight years 
old, presented herself on Jan. 20, 1927, com- 
plaining of pain in the lower right abdomen, of 
frequency of urination, occasionally every five 
minutes, of difficult voiding over a period of six 
years, of nycturia four to five times. She had 
been married for twelve years and had one child 
that died at six months of age. She had had 
Ieucorrhea for two years and bilateral Bartholin 
gland abscesses, urethral polyps and a cicatri- 
cial scarring from a chancroid, which produced 
a stricture of the urethra. Wassermann test 
was negative and no gonococci were found. 
Both glands were excised and several polyps J-i 
in. long were removed from the urethral 
orifice. A stricture filiform in size which was 
situated in. within the urethra, was dilated. 

Cystoscopic examination was done and 
pyelograms made on February 7. The bladder 
mucosa was somewhat congested but had no 
trabeculations. Number 6 catheters were 
passed uninterruptedly to the kidney pelves. 
Indigo carmine test was normal. Both kidney 
specimens contained a trace of albumin, 'VBC, 
rbc and B. coli. Pyelograms showed the right 
kidney enlarged but no change in either pelvis 
except that the major calyces showed a little 
unusual branching. There was no evidence 01 
calculi. 


Case hi. F. B. colored, aged forty-seven, 
came in complaining of nycturia, some difficult} 
in voiding, frequency and a vaginal discharge. 
She had had an operation for fibroid uterus and 
pus tubes fifteen years ago. Prior to this she 
had had two spontaneous miscarriages. The 
cervical smear showed no gonococci. Wasser- 
mann test was positive. The urethra woulc 
only admit a No. 10 f. dilator but was castb 
dilated as the stricture was formed by 
induration of the wall in the anterior third 0 
the urethra. B. coli was cultured from the 
bladder urine. She refused cystoscopy, so dila- 
tion of the stricture and antiluetic treatment 
only were done. This stricture, I believe, "as 
due to gonorrhea as there was no evidence 0 
any ulceration or scars. 

C*se iv. This woman, M. McA., seventy- 
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three years old, colored, was seen in Oct., 1928, 
complaining of blood in the urine for six- 
months, of bladder trouble for thirty 3-ears, of 
frequencj-, often every fifteen minutes, of 
passing small amounts of urine, of dysuria, 
of difficulty in voiding, of a small stream, of 
urgenc.v, of nycturia four to five times, of 
passing sand and pebbles for the last three 
days. She had cramping pains in the kidnej' 
regions, radiation to the lower back, groin, 
and to the anterior surface of the thighs. There 
was no venereal historj-, but she and mam- of 
her family gave a history of tuberculosis. 

Examination revealed tenderness over both 
kidneys and bladder. The urethral orifice was 
small and the canal rope-like to palpation 
throughout its entire length. The ureters were 
not felt bimanual ly. There was no vaginal 
discharge. The uterus and adnexa were small 
and located normally. 

The stricture was dilated from a No. 12 f. 
to 26 and cystoscopic examination showed 
much congestion of the bladder mucosa, and 
main* large trabeculations behind the trigone. 
A small white stone was removed. The 
ureteral orifices were ver\* prominent and con- 
gested. A No. 5 catheter could not be passed 
over 2 cm. into the right ureter. A filiform was 
passed and then a No. 4 catheter. Only a 
filiform could be passed into the left ureter. 
Catheters met an obstruction 3 cm. within. 
Specimens collected were blood-tinged. Indigo 
carmine, 5 c.c. injected intravenously, appeared 
from the right kidney in five minutes and from 
the left kidne\* in eight minutes. Collection for 


a ten-minute period was about 60 per cent 
from the right and 40 per cent from the left 
kidney. A'-rays showed the right kidney pelvis 
normal and the left slightly enlarged. No 
calculi were present. Cultures showed a 
stapln'lococcus in the bladder specimen but no 
growth from either kidney. Further treatment 
consisted of urethral dilation and bladder 
irrigations. The ureters were dilated to a No. 
8 f. and the urethra to a No. 28 f. 

In conclusion, it seemed to me several 
important facts could be deduced from all 
these case reports. 

1. That gonorrhea is the most frequent 
cause of stricture of the female urethra. 

2. That carcinoma is a far greater cause 
of stricture than is generalh' supposed. 

3. That all strictures reported as con- 
genital should fulfill Young’s rule. 

4. That dilation and hxpertroph}- of the 
ureters and kidney pelves are not fre- 
quently associated with stricture of the 
urethra with the exception of the congenital 
type. 

5. That all cases should be completely 
studied by cystoscopic functional tests, 
and x-rays taken to determine all the 
accompanying pathological changes. 

6. That the so-called soft stricture 
should not be classified as a stricture. 

7. That the female urethra should not 
be overlooked in examination. 
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STRICTURES OF THE URETER* 

W. Mulvehill, m.d. 

LOS ANGELES, CALIF. 


I N the last few years there has been 
much work directed toward clarifying 
the understanding of ureteral stricture 
of non-tuberculous origin, its cause, diagno- 
sis, symptoms and pathology. Yet the 
work is not completed. There is still a 
great deal of discussion relative to the 
manner of diagnosis, and also to the various 
causes and the existing pathology. 

It might be well to review for a few 
minutes the opinion on pathology of 
ureteral stricture. Hunner first described 
ureteral strictures as narrow and wide. 
The wide type of stricture has received 
most attention because it has seemed to be 
the most difficult to agree upon. Hunner 
claims that a wide stricture is due to a 
cicatricial band around the ureter causing 
a thickening and at times a swelling that is 
sufficient to partially occlude the ureter; 
that the wide stricture does not neces- 
sarily cause evidence of back pressure, that 
it may cause no obstruction to a catheter. 
The wide stricture is considered to be of the 
acquired type. On the opposite side, 
Braasch and his following are very dubious 
about the existence of anything like a wide 
stricture because there is no way of 
accurately determining it. There is also the 
congenital stricture which is now believed 
to be not infrequent. Campbell of New 
York reports ureteral stricture in i per cent 
of 13,000 necropsies done at Bellevue 
Hospital. Campbell also reports in a study 
of 2420 pediatric autopsies an incidence of 
ureteral blockage of 2 per cent. Over 50 
per cent of these cases were due to intra- 
ureteral narrowing and most of them were 
congenital. 

Carson of Milwaukee reports that in 300 
consecutive autopsies done at the Univer- 
sity of Maryland he found 8 cases of 
pronounced inflammatory ureteral stricture 
and 3 cases of congenital stricture. On the 


other hand, Dr. Aschner claims that 
ureteral stricture is extremely rare and 
that the cases seen at Beer’s Clinic in New 
York could all be counted on the fingers of 
one hand. I am convinced that this opinion 
does not reveal the true situation because in 
my own experience I have demonstrated 
unquestionably a large percentage of ure- 
teral strictures and I am onfy including 
those cases that have shown marked 
undeniable evidence in the .x-ray film of the 
lesion. We must recognize the fact that 
there are different pathological stages in 
every case. Some cases will show evidence 
of ulceration with little scar tissue; some 
will show even earlier stages of inflamma- 
tion where the process has been slow and 
in these cases usually the back pressure is 
not evident all the way to the kidney if the 
lesion is low in the ureter; then some cases 
will show a full and complete scarring 
when the blockage is due practically 
entirely to the contraction of the scar and 
in only a small measure to the active 
swelling resultant from the inflammation. 
It is not necessary as Carson claims that 
every case show kidney stasis. One might 
be dealing with an early case that has not 
gone that far. 

Pathological end-results of ureteral stric- 
ture, of course, are ureteral and kidney 
stasis and infections above the stricture 
often leading to complete destruction of 
kidney. 

Hunner reports many conditions due to 
ureteral stricture such as (1) essential 
hematuria (2) hydronephrosis (3) P}' on( \ 
phrosis (4) pyelitis (5) urinary calculi 
(6) some medical nephritides (7) much of 
the pathology in congenitally malformec 
kidneys and many so-called bladder 
neuroses. 

Etiology: What causes all these ureteral 
strictures? I believe that the common 
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pyogenic organism is in nearly all cases the 
exciting cause. I have not been able to 
demonstrate one case of gonococcus infec- 
tion in this study. These cases all have 
negative Wassennann reactions. The colon 
bacillus, the staphylococcus and strepto- 
coccus have been the offenders either alone 
or together. One case of pure culture of 
micrococcus catarrhalis was found. In 
Sugimuras 5 autopsy study of the lower 
ureter in 25 cases of patients having 
infection in the bladder who died from 
other causes, he found marked inflamma- 
tion which seemed to him to have traveled 
into the ureter through the lymphatics 
rather than by the mucosa. 

Severe inflammation of tube and ovaries 
would seem to be an ideal cause for the 
origin of ureteral stricture, vet Hunner 
states that in his wide experience he has 
yet to see a case that he could definitely 
say was due to this cause. Dr. Scott Pugh 
of New York reports obstruction of the 
lower ureter due to seminal vesiculitis 
but does not show any .v-ray evidence of 
stricture. He claims that the obstruction 
does not go on to stricture formation but 
subsides with the vesiculitis. 

Not considering trauma I believe that 
most ureteral stricture can be traced to 
hematogenous infection from distant parts 
of the body; appendix, tonsils, teeth, 
gall bladder and so on. One patient here 
shown suffered from recurrent attacks of 
appendicitis over a period of several 
years. During' one acute attack the badly 
infected appendix was removed. Ten days 
postoperative the patient suddenly devel- 
oped a severe pain in the left kidney 
region, colicky in nature and associated 
with bloody urine. Kidney stone was 
suspected so we cystoscoped him and 
found a strictured left ureter with acutely 
distended kidney pelvis from which 18 c.c. 
of bloody pussy urine gushed through the 
catheter. A symptomless stricture was also 
found on the other side. All the patient’s 
symptoms disappeared after the first dila- 
tion and we have now dilated him the third 
time to the size of a No. 9 f. catheter. 


SYMPTOMS 

Probably the most important and the 
most leading of all symptoms is that of 
pain, in many cases of dull aching, vaguely 
located pain, sometimes in the lower right 
or left quadrant of abdomen, sometimes 
in the region of the umbilicus, sometimes 
higher up in the back. The pain is not 
usually of a definite and intense character 
but of such a nature that almost any 
diagnosis might be made. If on the right 
side it is usually called appendicitis and 
operation is advised. 

Backache is the next most frequent 
symptom, commonly located across the 
small of the back, sometimes high in the 
kidney areas and less often over the 
sacrum. The pain is usually dull in charac- 
ter and non-radiating. 

Some patients complain of bladder 
frequency which is intractable until the 
strictured ureter has been dilated. There 
may be no demonstrable cystitis and there 
may be no pus in the urine. The fact that 
no bladder symptoms occur does not rule 
out strictured ureter, because 30 per cent 
of cases show no bladder difficulty. 

In women symptoms of ureteral stricture 
are many times confused with menstrual 
pain. At first, pain may be associated with 
menstruation probably because the en- 
gorgement occurring during this period 
causes greater swelling in the mucosa 
of the pelvic ureter producing more 
blocking and consequently more pain. 
After the ureteral stricture has been 
present for some time, however, these 
pains continue through the period between 
the menses. 

We suspect ureteral stricture in women 
who have been having normal periods and 
suddenly develop menstrual pain and in 
women who have no other pelvic pathology 
demonstrable or who have not received 
relief from dysmenorrhea by childbirth or 
cervical dilation. 

DIAGNOSIS 

Most of the discussion and debate going 
on in this subject of ureteral stricture is 
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concerned with the diagnosis. When is a 
ureteral stricture present? Guy Manner 
says he can invariably diagnose stricture 
of' the ureter by the hang of a ureteral 
bougie. To substantiate his claim he has 
made some interesting experiments. For 
instance he has had a patient in whom he 
diagnosed stricture at a certain location 
in the ureter by means of a hang when 
removing a bougie and lias operated upon 
the patient. With the abdomen open, the 
ureter visualized, the patient having been 
under a deep anesthesia for some time, 
he has repeated the withdrawal of the 
bougie and has gotten the same hang at the 
same location in the ureter. This seems 
to be definite enough evidence in the hands 
of Hunner, but who can duplicate it? 
I confess I have not been able to be certain 
of a hang even in some cases that were 
definitely shown to be stricture by other 
methods. 

Depending on the obstruction to a 
ureteral catheter to diagnose stricture is 
entirely unreliable because many times the 
catheter will catch on a fold of mucous 
membrane or some angulation of the ureter 
without stricture being present. That will 
be most misleading. Use of the catheter 
with the injection of ureter with some 
opaque solution for a ureterogram is the 
most reliable method of diagnosis. 

There is a new method of visualizing the 
ureter by means of the injection of an 
intravenous solution of sodium iodide and 
urea. This solution has proved extremely 
satisfactory so far, particularly where 
there has been any degree of stasis in 
the urinary flow. There is a great 
argument in its favor because it visua- 
lizes the urinary tract in an undis- 
turbed condition. From the little experience 
I have had in the use of this preparation, 
and review of the recent literature, I 
believe that the problem of discerning any 
degree, however slight, of a ureteral 
blockage has been solved. 

There have been many experiments 
made in trying to find a solution that 
could be used intravenously or by mouth, 


to visualize the urinary tract. In 1924 as 
far ns 1 can ascertain, the first experiments 
were made at the Mayo Clinic. There, a 
preparation of sodium iodide was used both 
orally and intravenously but with very 
unsatisfactory results. In 1924, Von Licht- 
enberg, also tried by the use of intravenous 
preparation to get a shadow in the ureter 
or kidney. Me also failed. Several years 
later Roscno and Jcpken of Berlin began 
attempts with many preparations injected 
intravenously in order to get a kidney 
shadow. They finally came back to the use 
of iodine salts. There experiments with 
dogs began by the use of a to per cent 
solution of sodium iodide injected into the 
femoral vein. They got no shadows except 
in the bladder where the urine was retained 
over a considerable period of time. These 
shadows were very poor so they paralyzed 
the bladder muscle by large doses of mor- 
phine prior to the injection of the iodide in 
order that they might get a longer reten- 
tion in the bladder. By this means they got 
a very good picture of the bladder outline, 
but absolutely none of ureter and kidney. 
The injection of the iodide almost in- 
variably killed the dog. They resumed their 
experiments with the injection of iodide, 
after ligating one ureter. This resulted in a 
very good outline of the kidney pelvis and 
ureter on the ligated side. The problem now- 
presented itself of getting a preparation 
that would throw a shadow in the ureter 
and kidney, without the necessity of 
ligating the ureter and without killing the 
dog. 

I believe Roscno was the first man to 
successfully use a combination of urea and 
sodium iodide. He thought of urea because 
of its normal existence in the blood and 
urine. He experimented with many combi- 
nations of the two drugs, until he had now 
successfully demonstrated that large 
amounts of sodium iodide can be given 
intravenously in combination with urea 
without any untoward effects. 

In the early part of 1929, he employed a 
solution of about 38 grn. of sodium iodide 
in 300 c.c. of water with a slightly greater 
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amount of urea. This work was done on 
human beings after a larger percentage 
had successfully been administered to 
dogs. It seems that the presence of urea 
with the sodium iodide makes the sodium 
iodide practically non-toxic. The urea 
being rapidly eliminated by the kidney 
carries the sodium iodide very rapidly 
through the kidney. The iodide itself acts 
as a specific diuretic. The presence of a 
large amount of sodium iodide and urea in 
the blood causes a flow of lymph into the 
blood stream. This also acts to reduce the 
toxicity of the iodide. The entire injection 
of 300 c.c. is given over a period of fifteen 
minutes. It begins to appear in the urinary 
tract in the kidney that is functioning 
nearly normally almost immediately. Some 
cases show a very rapid elimination of the 
iodide, so that an x-ray picture is always 
taken immediately to ascertain the outline 
of the kidney pelvis which is sometimes 
manifested so early. Another picture is 
taken on the third hour after the injection 
and also on the fifth hour. In order that the 
iodide may be retained and its expulsion 
from the body retarded after it has been 
secreted by the kidney, the injection is 
always given with the urinary bladder as 
greatly distended as possible. The iodide is 
for the most part eliminated within five 
hours, although traces are sometimes seen 
in the urine from twenty-four to forty-eight 
hours following the injection. 

The drug injected seems to be practically 
non-toxic. Roseno has had no reactions 
other than some dizziness and headaches 
immediately following the injection. These 
symptoms have never been severe and 
have passed away within a few hours after 
injection. 

Before any injection is made, it is a very 
wise idea to paint a portion of the skin of 
the patient with tincture of iodine in order 
to ascertain whether there is any possible 
iodine idiosyncrasy. If there is no erythema 
of the skin twenty-four hours after being 
painted with tincture of iodine, it is safe to 
inject the iodide. The only other con- 
traindications for this procedure so far as 


we know now, are a thyrotoxicosis and 
pulmonary tuberculosis. 

Much work has yet to be done, but I 



Fig. i. 


believe that with a small amount of 
modification this procedure will be stand- 
ardized in a short time and will eliminate 
all the controversy going on now over the 
existence of obstructions in the ureter 
which are difficult to diagnose by our usual 
pyleographic methods. I have injected this 
solution in i case. I did not have the 
courage to use the full dose sent to me of 
approximately 38 gm. of iodide. I did use 
half or approximately 250 grains in 200 c.c. 
of water. I procured a shadow in the renal 
pelvis which was entirely satisfactory, 
yet not as pronounced, of course, as it 
would have been had I injected the whole 
dose (see Figs. 1 and 2). 

Many of the so-called harmless kinks 
of the ureter if examined closely will give 
evidence of stricture at the bends or in the 
immediate region above or below. Kinks 
and turns are not harmless by any means. 

Irregularities of distention above a 
suspected stricture area sometimes seen 
are, I believe, explained by an incomplete 
filling of the ureter and kidney pelvis. 
There has been some question as to whether 
a stricture is present because in some x-ray 
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pictures there seems to be a dilatation 
below the stricture area. This apparent 
dilatation I believe is usually due to 



Fig. 2 


incomplete fdling of the ureter. The 
fluid is injected usually below the site of 
stricture so that the stricture blocks the 
upward progress of the fluid; if the injection 
is not continued long enough or if the 
patient is not in the extreme Trendelenburg 
position there will be an apparent dilata- 
tion of the ureter below the stricture, 
particularly so if the ureter is of a large 
caliber normally. I have been able to show 
the apparent dilatation of the ureter 
below the stricture by repeating the uro- 
gram and continuing more pressure so that 
the portion of the ureter above the stricture 
is completely fdled. It may be well to 
review the innervation of the ureter and 
kidney pelvis at this point. Possibly some 
light can be thrown on the explanation of 
some of these irregular dilatations. 

The nerve supply to the ureter comes 
from the sympathetic nervous system 
being derived from the vesical, spermatic, 
inferior mesenteric, and renal plexuses. 
They form a network around the ureter, 
the end branches being mostly given to the 
muscular coats although many branches 
can be followed to the epithelium. Accord- 
ing to some authorities some medullated 
fibers have been demonstrated. 

The nerve supply can easily be dis- 


turbed by scar in the epithelium or muscle 
or by simple irritation to these tissues. 
Dilation therefore may occur anywhere 
along the ureter as a result of lack of tone 
and consequently atrophy of muscle tissue. 
But usually when urograms are repeated in 
these cases of atonic dilation the dilatation 
varies in extent and many times in location; 
at least enough change takes place so 
that there is a slight reason for mistake. 
Just as atony of the ureter occurs so also 
can spasm of the ureter occur. Usually 
when spasm occurs there is either a recent 
infection in the ureter or a highly nervous 
type of patient; or there has been very 
little blockage in the ureter. Ordinarily 
there is no spasm following urogram if a 
stricture has been present and it is not very 
tight. Of course when a stricture is dilated 
and there is considerable trauma from 
catheterization causing a resultant swelling 
at the stricture site, then spasm and pain 
may be exceedingly acute. 

If a spasm is suspected in the uretero- 
gram usually all one has to do is to pass a 
catheter into the kidney pelvis and irrigate 
with Ag No. 3 once or so and then repeat 
the ureterogram and the spasm very 
frequently will not show again. Sometimes 
when due to a stone in the pelvis a spasm 
at the ureteropelvic junction is rather 
constant in the ureterogram. However, 
when this is the case the patient usually has 
to have a pyelotomy done and the uretero- 
pelvic area can easily be investigated. 
Braasch and several others have been 
able to demonstrate the spasmodic nature 
of this condition during operation. 

Now the question arises as to treatment. 
Is the treatment dilation? It is the only 
treatment we have that is a very good 
one. That the dilation treatment has 
failed to give permanent cure in some cases 
is no reason for condemning it as some 
prominent urologists have done. A scar in 
the urethra or anywhere else where it is 
around the circumference of an organ 
will contract slowly and sometimes rapidly, 
after it has been stretched wide open. 
In the urethra we have so-called “gummy’ ’ 
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stricture that has to be cut before it can 
be dilated to stay for any length of time. 
So also we have sometimes a gummy type 
of stricture in the ureter that will not stay 
stretched for any length of time. The fact 
that relief sometimes is not rapid or 
permanent following dilation of the ureter 
is no reason to say that it is not to be 
continued or should be condemned. A 
large percentage of the cases that we have 
had have been quickly relieved of symp- 
toms following dilation. There are two that 
have not been relieved after three dilations 
to the size of a No. 9 f. catheter and did 
not care to continue treatment, but had 
they gone to a point where the ureteral 
drainage had been free I am sure their 
symptoms would also have been relieved. 

Hunner’s report of his first 100 cases five 
years after treatment is interesting: 31 
answered as entirely cured; 48 as greatly 
improved; 31 somewhat improved, and 
8 unimproved. 

Braasch reports that in 100 cases dilated 
at the Mayo Clinic 5 answered to complete 
cure; 10 who had other forms of treatment 
reported partial cure with subsequent 
recurrences. The remainder he says were 
either not relieved at all or just temporarily. 

Of the 42 cases in this series 20 have been 
relieved without recurrence in two years; 
12 have been relieved for varying length 
of time but had to be dilated occasionally 
to keep symptoms of pain from recurring; 
2 were not relieved after several treat- 
ments. They were dilated up to the size 
of a No. 9 f. catheter. I am unable to say 
whether they would have been relieved 
if they had been willing to continue further 
treatments of greater dilations; of 8 we 
have no follow-up knowledge. Whether 
they were sufficiently relieved that no 
further treatment was necessary or whether 
the pain of the dilation was greater than 
they cared to suffer I do not know. Now 
the question arises, how long shall we 
continue to dilate? As long as the pain 
recurs and dilation relieves the pain. One 
patient in this series has been dilated three 
to four times at weekly intervals every 


three months for the past three years. 
She works regularly now and has gained 
weight; is entirely free from pain following 
her three to four dilations for periods of 
three to four months. Her invalidism has 
been cured. 

From my study of these cases my con- 
clusions are (1) that ureteral stricture 
is a rather common disease; (2) that there 
is evidence to show that ureteral stricture 
many times is due to foci of infection in 
distant parts of the body; (3) many of the 
vague mysterious pains in the abdomen 
can be explained by study of the ureteral 
tracts; (4) that the so-called wide stricture 
is doubtful; (5) that the bulb method 
of diagnosis is most difficult, also uncertain; 
(6) that man}* of the cases showing dila- 
tation below the stricture are due to 
faulty filling of the ureter; (7) that dilation 
of strictured ureter is a very efficacious 
means of treating the condition, curing 
approximately 50 per cent and giving great 
relief for some time at least in a far greater 
percentage; and (8) repeated dilations are 
justified over any period of time if the 
patient is relieved following dilation. 

DISCUSSION 

Dr. Ferrier: I believe Dr. Mulvehill is a 
little too enthusiastic in regard to the diagnosis 
of strictures of the ureter. A stricture has to be 
consistent and it has to be of uniform length 
and in some of the pictures which he has shown 
it did not so easily bear this out. 

The other point is this: spasm and kinking 
very often simulate a stricture so it is necessary 
frequently in order to be absolutely certain 
that you have a stricture to take one or two 
successive plates to prove that it is consistent 
and uniform in type, size and shape of the 
stricture. 

In regard to the treatment, dilatation, as we 
all know, is probably the only form of therapy 
that does any particular good. 

Dr. Mulvehill: The cases that I showed 
were picked out particularly because they had 
been mulled over so many times. 

One girl had been operated on; she had had 
her gall bladder, tubes, ovaries and appendix 
removed, and one of our leading internists 
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told her that her trouble was all in her mind, 
psychasthenia, and advised a long rest so 
that she would get over her pain. She did not 
believe that she was a psychasthenic so she 
kept travelling around until finally she reached 
us. We cystoscopcd her and found what we 
believed to be indisputable evidence of ureteral 
stricture and after her ureter was dilated she 
was able to go back to work and has had no pain 
at all. The others are all the same. 

I believe that if you get a case of this kind 
where there is a distinct narrowing of the ureter 
with a tremendous dilatation or a marked 
dilatation above that area and the introduction 
of a bougie through that narrowed area re- 
lieves the patient of the distinct symptom, 
that you have hit something that is patho- 
logical. It could not be a spasm that has given 
the patient a severe degree or a mild degree of 
pain over a long period of time. 


The pain can be most any place, can be 
referred to the back, or a typical appendiceal 
pain, can be on one side or the other. That is 
the misleading factor about it. 

Dr. Criley: Does it ever refer to the extrem- 
ities? 

Dr. Mulvehill: The pain is rarely radiating 
as it is in ordinary kidney stone. These cases 
that I showed on the screen were cases that 
had no urinary findings so the examining doctor 
concluded that the urinary tract was okay. 
That is one reason that the urinary tract was 
never inspected. 

I believe with Dr. Belt that the introduction 
of sodium iodide and urea is going to clear up 
this question entirely. I believe that the solu- 
tion will show the slightest amount of blocking 
along the ureteral tract and I think that most 
of the difficulties are practically solved by this 
method. 
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A UNIFIED PLAN FOR KEEPING RECORDS OF 

CARCINOMA OF THE UTERINE CERVIX* 

Frederick E. Neef, m.d., f.a.c.s. 

NEW YORK 


I N the study of cancer generally, the 
large amount of work that has been 
done with radiotherapy in cancer of the 
uterine cervix deserves more than casual 
attention by the surgeon, even if it were for 
no other reason than to learn how cancer 
responds to radiological treatment, or to 
determine whether some of the principles 
that have been revealed in the therapy of 
cervical growths are applicable elsewhere. 

The basic requirement in scientific work 
is an accurate record. In clinical research, 
the patient who is, as a rule, untrained in 
observation concerning medical matters, 
becomes a factor. The shortcomings of the 
interne in training, on whom the task of 
obtaining histories usually devolves, must 
be taken into account. Finally, the findings 
which one attending surgeon dictates, may 
not tally in grouping or detail with those 
of another, because of personal equation 
or difference in standards according to 
which an estimate of the condition is formed. 

For such reasons as these, records need 
to be standardized to make them uni- 
formly serviceable for comparative study. 


This can be done by formulating a syllabus 
of the guiding lines along which data are 
to be obtained and recorded. 

In a working system of this kind the 
record sheets should cover, firstly the 
Admission, secondly the Revision, and 
then the Final Summary. Each outline 
can be printed on quarto-size paper to 
fit the patient’s chart and each sheet per- 
forated at one margin for binding, in con- 
formity with the plan adopted for record 
sheets by the New York City Hospitals. 
Whenever the case is one of cancer of the 
cervix, the special sheets can be added to 
the patient’s chart and the pertinent facts 
entered in due course. 

A satisfactory system for recording is an 
important preliminary in the plan to 
inaugurate and unify the study of cervical 
cancer in various instutitions. The accom- 
panying scheme is based on clinical study 
in the service at the New York City Cancer 
Institute from May 1923 to November 
1929 during which time, all of the patients 
who were suffering from carcinoma of the 
uterine cervix, came under my supervision. 


* Submitted for publication December 9, 1930. 
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THE RELATIONSHIP BETWEEN 

APPENDICITIS AND RIGHT OVARIAN RETENTION CYSTS'* 

Mandel Weinstein, m.d. 

LONG ISLAND CITY, NEW YORK 

W HEN operating for appendicitis be impossible. Nor does it matter as long 
in the female, the writer has been as the correct treatment is recognized: 
impressed with the frequent co- namely, to operate upon the patient. 

Sigmoid riiAurc 
(Displaced Upward) 


\ 


Mcso-ippcndix 
Appendiculo-CK arian 
(Clado’s Ligmcnt) 

Vermiform Appendix 


Right Ovary 
Fallopian Tube 
(Displaced Downwards) 



existence of right ovarian cysts as compared 
to left-sided cysts. This combined pathol- 
ogy has occurred so often, that a study was 
made of 167 female patients operated 
upon for appendicitis at one institution 
over a period of two and a half years. 
Cases of suppurative and perforated ap- 
pendicitis are not included in this study for 
obvious reasons. Complicating the patho- 
logical appendix, there were 23 right 
ovarian cysts (13.7 %) , in contradistinction 
to 4 left ovarian cysts (2.4 per cent). 
In many instances, an ovarian cyst was 
detected or suspected before operation, 
where the signs of appendicitis were not 
pronounced enough to prevent careful 
examination. 

Bonne j' 1 believes that since the diseased 
appendix may lie in close proximity to 
the right adnexa, accurate diagnosis may 

* Submitted for public: 


At the outset, let it be stated that a 
careful attempt was made to eliminate 
other pathological processes as the cause of 
ovarian cysts. Cases of apparent inflamma- 
tory adnexal disease have been excluded, 
as well as every type of ovarian tumor other 
than simple retention cyst. The latter 
consist of Graafian follicular and corpus 
lutein cysts. 

ANATOMIC EVIDENCE 

Under normal conditions, the tip of the 
appendix usually lies in the pelvis with the 
right tube and ovary, (Graves 5 ). In cases 
of ptosis or cecum mobile, the appendix 
may lie completely in the pelvis, even as 
low as the floor of Douglas’ pouch. The 
appendiculo-ovarian ligament, also termed 
Clado’s ligament, (Campbell, 2 De Lee 3 ) is a 
prolongation of peritoneum in the female 
on December 31, 1930. 
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extending from the mesoappendix to the 
broad ligament and the right ovary. 
Herein is contained the appendiculo-ova- 
rian artery which forms an anastomosis 
between the appendicular and ovarian 
vessels, thus conferring a greater vascular- 
ity upon the female appendix, a suggestive 
reason for its greater immunitv against 
appendicitis in females. 

Communications have been described as 
existing between the appendicular lymphat- 
ics and those of the broad ligament of the 
uterus as well as the iliac nodes. Denver ' 1 
states that the lymphatics may empty into 
those of the ovary by passing along 
the appendiculo-ovarian ligament. In this 
fashion a lymphatic communication is 
established between the appendix and the 
right ovary. More recent observations, 
however, have failed to confirm the 
existence of any direct connection between 
these structures, (Piersol , 8 Kaufman 6 ). 
Pathological conditions of the broad liga- 
ment, ovaries, and iliac nodes associated 
with acute appendicitis may perhaps be 
due to a dissemination of the infection 
through the subperitoneal lymphatic net- 
work by way of the appendiculo-ovarian 
ligament. Graves 5 believes that this in- 
flammatory extension from an acutely 
inflamed appendix may cause such serious 
damage to the genital organs in young girls, 
that among other lesions chronic thickening 
of the cortex of the ovaries may result. 
If the attack occurs before puberty, or in 
young children, full genital development 
may be curtailed, resulting in infantilism 
with its symptoms of amenorrhea, dys- 
menorrhea, neurosis, and sterility. 

PATHOLOGICAL SEQUENCE 

The underlying causes of retention cysts 
are numerous. The commonest cause, 
interstitial oophoritis, may be acute or 
chronic, (Nelson 7 ). Acute oophoritis is 
usually secondary to an acute perioophor- 
itis which in turn follows in the path of 
acute pelvic peritonitis, as in acute gonor- 
rhea. Or it may be primarily interstitial as a 
complication of mumps, acute fevers, 


lymphangitis of acute septic puerperal or 
surgical infection. 

Chronic oophoritis may be the residuum 



from any of the foregoing acute states, or 
may be chronic from the beginning. The 
condition is essentially inflammatory in 
origin, whether the pelvis is the seat of 
gross inflammatory lesions or not. The 
essential lesion consists in a sclerosing 
process involving the interstitial tissues. 
This leads to hardening of the tunica 
albuginea and inability of the Graafian 
follicles to rupture when mature. The 
follicular membrane undergoes hypersecre- 
tion similar to that of any serous membrane 
that is subjected to the chronic irritation 
of infection. The result is a retention cyst of 
any size. And a right retention cyst in the 
presence of appendix infection, suggests the 
appendix as the etiological factor. 

SYMPTOMATOLOGY 

No age is exempt from the presence of 
ovarian retention cysts. Patients in the 
age of puberty as well as women advanced 
in years may be afflicted. Our average age 
incidence was twenty-seven years. Nine 



August, 1931 


2~2 American Journal of Surgery WeinSteill Appendicitis & CvStS 


patients or 39 per cent were single, and 
14 or 61 per cent were married. Of course, 
many cysts are not detected preoperatively 
in unmarried women, unless quite large in 
size. Scant flow, irregular menses, pre- 
menstrual and co-menstrual pain, and 
metrorrhagia may yield a clue. When a 
satisfactory bimanual examination is pos- 
sible, right adnexal tenderness, and in 
further advanced cases, an ovarian mass 
may be elicited, in addition to the signs 
and symptoms of appendicitis. 

Ross 9 reported a case of a twelve-year 
old girl who had an ovarian cyst; the right 
ovary twisted on its pedicle 2 l 2 3 4 5 /r turns. 
The appendix was found in a state of 
chronic inflammation and was likewise 
removed. He was of the opinion that a 
twist of the pedicle of the ovarian cyst 
had been occasioned by the active peristal- 


sis of the bowel produced by an acute 
exacerbation of a chronic appendicitis. 

CONCLUSION’ 

1. A statistical analysis of 167 cases of 
appendicitis in the female is presented, 23 
of which showed upon operation, right 
ovarian retention cysts in contradistinction 
to only 4 left-sided cysts. 

2. An anatomic relationship exists be- 
tween the appendix and right ovary, 
whether due to the normal proximity of the 
organs or to lymphatic and vascular 
pathways. 

3. Chronic oophoritis resulting from 
appendiceal infection causes a sclerosing 
of the tunica albuginea, failure of the 
follicles to rupture when mature, hyper- 
secretion of the follicular membrane, and 
the resultant retention cysts. 
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SUBPERITONEAL CHOLECYSTECTOMY 

PRELIMINARY CLINICAL REPORT OF A NEW METHOD* 
Lester R. Whitaker, m.d. 

BOSTON, MASS. 


T HE aim of modern surgical technique 
is to accomplish its purpose with the 
least possible damage to the tissues. 
By careful, patient employment of avail- 
able methods of diagnosis the lesion should 
be located and defined; then it should be 
handled by direct, specific methods. Such 
an ideal is not always possible of attain- 
ment, but through well directed effort it is 
becoming more so. An attempt in this 
direction has been made in the technique 
to be presented for cholecystectomy. 

In 1899 Doyen first removed the gall 
bladder subperitoneally and drained 
through the resulting peritoneal sac. This 
was done with an abdominal incision of 
the usual length and with gauze packing 
for exposure. The method had the advan- 
tage of decreased risk to other structures in 
cholecystectomy from above downward, 
and furnished a tract for drainage. It is an 
excellent procedure for the removal of 
gall bladders from which the serosa will 
strip readily. It can be done with safety 
through a much smaller incision than 
removal from below upward, .starting the 
dissection at the cystic duct. 

The method to be described uses the 
principle of subserous resection through 
an opening in the abdominal wall just 
large enough to deliver the fundus of the 
gall bladder, avoiding the necessity of 
packing for exposure. Experimental results 
on dogs have been published. 1 - 2 The 
method was so effective in these animals 
that no contraindication could be seen to 
its use in the clinic. The success of its 
application is indicated in the following 
pages. 

The first essential is to locate the gall 
bladder accurately; the next is to be certain 


that the gall bladder is the only organ 
involved; and finally to determine that 
its serosa will strip readily. This knowledge 
is obtained by study of the case through 
history, laboratory tests, etc., but chiefly 
hy x-ray examination. Given certain chole- 
cystographic signs with a consistent his- 
tory, negative gastrointestinal series by 
x-ray, normal icterus index, urine, and 
blood, we can be almost sure that the 
gall bladder is the seat of the disturbance 
and that it is not firmly adherent to other 
viscera. 3 If the study has been diligent we 
are justified in removing the gall bladder 
without exploration of the abdomen. The 
criterion for determining that the serosa 
will strip readily is pronounced reduction 
of the cholecvstographic shadow after a fat 
meal. Reduction' 1 - 5 depends upon contrac- 
tion of the intrinsic musculature of the 
gall bladder. If this is pronounced there 
can be no sclerosis and thus no abnormal 
adhesion of the serosa to the visceral wall. 

A two inch abdominal incision is made, 
not over the fundus of the gall bladder, 
but, as near as may be estimated from the 
x-rays and percussion of the liver, over the 
cystic duct, because this is the least mov- 
able portion, to which there should be a 
direct approach. This will generally be from 
a point just below the costal margin and 
about one inch to the right of the midline, 
splitting the rectus muscle. Small abdomi- 
nal-wall retractors are inserted, opening 
the wound. If the fundus of the gall bladder 
is not located at once it can be found 
readily enough, with the aid of a ribbon 
retractor, to the right of the opening. 
It is grasped with a soft intestinal clamp or 
an Allis clamp and, since it is usually 
movable, is pulled up into the wound. 


* From the Surgical Clinic of the Massachusetts Memorial Hospitals, the Evans Memorial, and the Depart- 
ment of Surgery, Boston University School of Medicine. Aided by a grant from the Committee for Scientific 
Research of the American Medical Association. Submitted for publication November 2S, 1930. 
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If this cannot be done the technique can- 
not be employed. Then a triangular-tipped 
Collins clamp (Fig. i) is applied to the 





Fig. 1. Subpcritoncal resection of gall bladder through 
incision just large enough to deliver fundus. It is 
grasped by a triangular-tipped damp, pulled up, a 
circular incision made through the peritoneum; 
and then the peritoneum, retracted by stay sutures, 
is dissected away from gall bladder to cystic duct. 
Note strand of fibrous tissue carrying main branch 
of cystic artery, which is dissected away and tied.* 

fundus. A small self-retaining retractor is 
placed to hold the wound open. With a very 
sharp knife, and fine, curved, dissecting 
scissors a circular incision is made just 
below the clamp through the serosa and 
subserosa to the muscular wall of the gall 
bladder. With a suction dissectorf the 
serosa and subserosa are stripped down- 
ward and away from the gall bladder wall 
for about i to 2 cm. At this stage a sterile 
sheet with a small opening is placed over 
the whole field, with the fundus of the 
gall bladder protruding through the open- 
ing. From six to eight traction sutures 
are placed through the edge of the dissected 
peritoneal cuff and tied, leaving one long 
end which is clamped to the draping 
sheet. Then with the suction dissector and 
dissecting scissors the peritoneal coat is 
peeled oft the gall bladder, and the gall 
bladder is dissected away from the liver 

* The Author is indebted to Dr. Adrian Solo for 
the drawing shown herew ith. 

f This instrument was invented by Dr. Clifford B. 
Walker for removal of tonsils. 


bed down to the cystic duct. A long narrow 
stiff-bladcd retractor and a focusing head- 
light give good vision. As the dissection 
proceeds, tough strands of tissue will be 
encountered, running vertically, which 
bind the serosa to the gall bladder. 
These strands carry the cystic artery or its 
branches (see Fig. 1 ). Generally they can be 
dissected away from the gall bladder, and 
clamped and tied if necessary; or a Cushing 
silver clip can be applied; or the tissue in 
the strand with the artery can be coagu- 
lated by electrosurgery. 

As the region of the cystic duct is 
approached a large strand is encountered, 
usually on the upper mesial aspect, which 
contains the main branch of the cystic 
artery. This should be dissected from the 
gall bladder high up, secured and cut 
there. Then it can be readily separated 
from the gall bladder with the peritoneal 
coat. As the strand containing the artery 
is dissected from the cystic duct the folds 
in the duct straighten and the gall bladder 
is gradually delivered. The cystic duct is 
then easily followed to the common duct. 
A tie is placed about a centimeter from the 
common duct, and the gall bladder re- 
moved. Care should be taken not to pull up 
the common duct and lie that. Blood that 
flows during dissection is removed by the 
sucker from the peritoneal sac. Occasion- 
ally the cystic artery breaks loose, but the 
field can be kept clear by the sucker and 
the vessel clamped, or clipped with a 
Cushing silver clip. The artery, however, 
is usually secured higher up and dissected 
away. A serious hemorrhage has never 
occurred. This principle of dissecting the 
cystic artery away from the gall bladder 
and securing it high up is an excellent one 
to follow whether doing a cholecystectomy 
from above downward or from below up- 
ward. There is less danger of injury to an 
abnormally placed hepatic artery or bile 
duct. 

After the gall bladder is removed a 
medium sized catheter is placed in the 
peritoneal sac, which is tied around it at 
the top, moderated tightly with zero plain 
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catgut, the traction sutures being cut away, the peritoneal sac. If placed in the sac it is 
The abdominal wound is closed in the removed after one to three days; if in the 
usual manner. duct, after five to seven days. 



Fig. ^2. Fig. 3. 

Fig. 2. Case 1. Cholecvstogram showing a well filled gall bladder with two shadows characteristic of stones. 

Fig. 2. Case 1. Gall bladder has contracted markedly after a fat meal, indicating a non-sclerotic wall and a favorable 


case for subperitoncal cholecystectomy. Instead of tv 
other having been due to gas in the colon. 

An objection may be made to this 
technique that it does not allow exploration 
of the common bile duct. Careful history, 
laboratory tests and cholecystography 
should make this unnecessary. If the gall 
bladder fills and empties fairly well, espe- 
cially if the patient has not been jaundiced 
for some time, there is little likelihood of a 
common-duct stone. But to make sure of 
this iodized oil can be injected into the 
cystic duct during the operation and its 
passage into the duodenum observed by 
.v-ray. It must be remembered that instru- 
mental exploration of the common bile 
duct does not always reveal stones that 
may be present . 4 In view of this, and the 
increased trauma, with danger of stenosis, 
such exploration should be made only under 
definite indications. 

If drainage of the cystic duct is desired 
the catheter may be fixed in it instead of 


> negative shadows representing stones there is one, the 

A few cases illustrating the application 
of this method will be presented briefly, 
the technique being described only in so 
far as it differs from the description given. 

Case i. A woman of thirty-eight, mother 
of two children, for four years had suffered 
repeated attacks of extremely severe pain in 
the epigastrium and right upper quadrant of 
the abdomen radiating to the back, associated 
with belching, and followed by vomiting. She 
had had jaundice for a short time three years 
before admission. 

Physical and laboratory examinations were 
negative. 

Cholecystograms showed a gall bladder 
which filled with opaque substance following 
the combined intravenous and oral method 3 
(Fig. 2). A combined examination of the gall 
bladder, stomach and duodenum was made 
fluoroscopically and radiographically, the pa- 
tient being given a fat meal mixed with barium . 3 
The stomach and duodenum were negative, no 
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adhesions being apparent between them and 
the gall bladder. The vesicle emptied slowly, 
requiring a second fat meal eight hours after 


before admission, without other digestive 
disturbance, or jaundice. Physical and labora- 
tory examinations were negative. 



Fig. 4. Fig. 5. 

Fig. 4. Oise n. Cliolecvstograni showing clearly outlined shadow of the gall bladder u itli fine mottling characteristic 
of stones. 

Fig. 5 . Case 11. Pronounced contraction of gall bladder after a fat meal, evidence that the serosa will strip away 
readily, a condition essential to subperitonca! cholecystectomy, and the same mottling as in Fig. 4, confirming 
diagnosis of stones. 


the first. Finally the shadow of the vesicle was 
reduced to a small size and was seen to contain 
a negative shadow about 1 cm. in diameter 
representing a stone (Fig. 3). Thus the gall 
bladder was found to be diseased, though the 
pronounced contraction indicated a non- 
sclerotic wall with a serosa which would strip 
readily. 

Cholecystectomy was performed according 
to the technique previously described. One 
stone was found 1.5 cm. in diameter; the 
mucosa was intact, but the wall showed slight 
evidence of chronic and early acute inflam- 
mation. 

The drainage tube was removed the first 
daj r after the operation; the patient sat up out 
of bed the sixth day; and went home the 
eleventh. Fifteen months after the operation 
she had had no symptoms. 

Case ii. This patient, a woman of twenty- 
six, had had several typical attacks of biliary 
colic following the birth of a child one year 


Cholecystograms in this case showed a good 
gall bladder shadow with definite, constant 
mottling indicating stones (Fig. 4). There was 
about So per cent decrease in size after a fat 
meal (Fig. 5). The gall bladder was freelj r mov- 
able under the fluoroscope and simultaneous 
gastrointestinal examination showed a normal 
stomach and duodenum, separable from the 
gall bladder, indicating no adhesions. 5 

Contraction of the gall bladder and absence 
of adhesions indicated a thin wall with a serosa 
which would strip readily; the history and 
gastrointestinal examination indicated no dis- 
ease outside the gall bladder; consequently 
this was a suitable case for subperitoneal 
cholecystectomy. 

The operation was performed under novo- 
caine anesthesia, the peritoneum being infil- 
trated over the vesicle. Traction on the gall 
bladder produced discomfort, and there was 
some pain during dissection about the cystic 
duct, which increased upon clamping the duct. 

Numerous small stones were found in the 
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gall bladder which was thin-walled and the 
seat of eholesterosis of the mucosa, with mild 
chronic cholecystitis. 




Fig. 6. Case iv. A good shadow of the gall bladder 
containing several negative areas presumably due to 
stones. 

The catheter was removed the second day 
after the operation. The patient was out of 
bed the fifth day, walking about the seventh 
day, and back at work the fourteenth day. 
A year after the operation she had had no 
recurrence of symptoms. 

Case hi. This patient, a woman of thirty- 
two, with no children, had had several attacks 
of typical biliary colic without jaundice. 
Cholecystograms showed a contractile gall 
bladder containing small stones. X-ray examina- 
tion of the gastrointestinal tract was negative. 
This, then, was a favorable case for subperi- 
tonea 1 cholecystectomy. 

The operation, under amvtal anesthesia, 
was carried on as described until the cystic 
duct was reached. This was found packed with 
small stones. Since the patient had a gall blad- 
der which filled and emptied, and had never 


been jaundiced, we felt sure there was no ob- 
struction of the common bile duct. But since 
it was feared that operative manipulations 



Fig. 7. Case iv. Moderate contraction of gall bladder 
after a fat meal, delated tv\ en tv-four hours, probably 
on account of blockage of cystic duct by a stone 
(arrow). 

had forced some of the stones into the hepatic 
duct, the cystic duct was opened, the stones 
removed or crushed with a small clamp, and a 
small catheter placed in the cystic duct, being 
tied with a catgut stitch. 

Drainage of bile through the catheter was 
free for two days, and then stopped. The 
tube was removed after a week by retracting a 
little daily. 

This patient developed a pain in the right 
flank with tenderness over the right kidney and 
pus cells in the urine. Cystoscopy showed a 
right chronic pyelitis. Three months after the 
operation she was gaining in weight, without 
recurrence of biliary symptoms. Discomfort 
in the right flank was improving, although a 
moderate amount of pus in the urine persisted. 

Case iv. A woman of thirty-five, mother of 
two children, nine months before admission 
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began to have soreness in the right upper quad- sat up in a chair the seventh day and was 
rant of the abdomen, followed after a time by walking about the tenth day. Five months 
recurrent attacks of severe pain resembling after the operation she had been entirely well. 



Fig. 8. Fig. 9. 


Fig. 8. Case vu. Dense shadow of gall bladder with few negative spots at fundus suggesting stones. 

Fig. 9. Case vii. Moderate contraction of vesicle, somewhat delayed, with persisting negative shadows at fundus, 
confirming diagnosis of stones. Contractility of vesicle, with mobility under fiuoroseope, indicated that a su 
peritoneal cholecystectomy could be done. But this was prohibited by conditions shown in Figs. 10 and II. 


biliary colic. There was no history of jaundice. 
Her appendix had been removed five years 
previously. 

Cholecystograms showed a good gall bladder 
shadow with 5 or 6 negative shadows about 
8 mm. in diameter representing stones (Fig. 
6). Barium-fat meal (egg yolks and cream 
mixed with barium) 3 showed normal stomach 
and duodenum with no adhesions to the gall 
bladder. The vesicle contracted to about half- 
size and then stopped for twenty-four hours, 
probably due to a blocking of the cystic duct 
with a stone (see Fig. 7). 

The contractile non-adherent gall bladder 
permitted subperitoneal cholecystectomy, per- 
formed according to the technique described, 
the catheter being placed in the peritoneal 
sac. Five stones 7 to 8 mm. in diameter were 
found packed into the ampulla of the gall blad- 
der, one of which was blocking the cystic duct. 

The gall bladder showed slight choiesterosis 
and chronic cholecystitis in addition to the 
five mulberry cholesterol stones. 

A small amount of bile drained through the 
catheter for two days after the operation. The 
patient had no postoperative distention; she 


Case v. A woman of fifty-three, mother of 
three children, three years before admission 
began to have a dull pain in the right upper 
quadrant of the abdomen, radiating to the 
right scapular region, associated with slight 
nausea. She had never had jaundice or typical 
biliary colic, and had had no other digestive 
disturbance. 

Cholecystograms showed a good gall bladder 
outline with a negative shadow 1.5 cm. in 
diameter, which was constant on subsequent 
plates, indicating a stone. The stomach and 
duodenum were normal by x-ray examination. 
The vesicle contracted very slowly, due pre- 
sumably to blockage of the duct by the stone. 
Nevertheless, contraction indicated a serosa 
which would strip readily. 

The gall bladder was removed subperi- 
toneally through a 2 in. incision. The technique 
differed in only one important particular from 
that in the other cases. In them silver clips 
were used to check hemorrhage from the cystic 
artery and its branches; here the vessel was 
handled in an entirely different manner. As 
the serosa was stripped away from the gall 
bladder from above downward small strands 
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of fibrous tissue were encountered which con- The gall bladder was removed through a 
tained branches of the cystic artery. These 2 in. incision. Several small stones were found 
strands were dissected away from the gall packed into the cystic duct, which was opened, 



Fig. 10. Fig. ii. 


Fig. 10. Gise vn. Radiograph of stomach showing niche typical of duodenal ulcer on anterior wall of duodenal cap 
(arrow). 

Fig. ii. Gasc vn. Radiograph of colon showing a long, fixed appendix extending from cecum nearly to hepatic 
flexure. 


bladder as high up as possible, and either 
broken off or cut. There was little bleeding. 
Thus by dissecting away the branches of the 
cystic artery high up and following down close 
to the gall bladder the artery itself was not 
encountered, being pushed away with the 
peritoneal sac. 

This patient followed the usual comfortable 
postoperative course, no nausea or vomiting, 
no gaseous distention. She walked on the tenth 
day and was well when seen one month after 
the operation. 

Case vi. A woman of twenty-two, mother 
of two children, for three years had had re- 
peated attacks of biliary colic followed by 
jaundice, the last of which, however, had 
occurred several months before admission. 

Physical and laboratory examinations were 
negative. 

Cholecystograms combined with gastrointes- 
tinal series showed a good gall-bladder shadow 
which contracted readily after a fat meal, 
with several small constant negative shadows, 
the alimentary tract being normal. 


the stones being milked out after dissection 
of the cystic duct to the common duct. The 
cystic duct was tied 1 cm. from the common 
duct, the sac being drained with a catheter. 
The patient suffered extremely little post- 
operative discomfort, sat up in bed the fifth 
day, was out of bed the sixth day, discharged 
the ninth day, and the fourteenth day came 
back to the hospital by foot and trolley for 
examination, which was negative. Two months 
after the operation she was well. 

Case vii is given to illustrate the situation 
in which subperitoneal cholecystectomy with a 
small incision should not be done. 

A woman of forty-two, mother of four 
children, three years before admission began 
to have distress in the right upper quadrant 
of the abdomen associated with belching of 
gas, aggravated by greasy foods, and punc- 
tuated by attacks of biliary colic, one of which 
was followed, five months before admission, 
by jaundice lasting three weeks. There was no 
hunger-pain; no relief of distress from food or 
soda; in short no history of peptic ulcer. 
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Cholecystograms showed a pood image of the 
gall bladder containing .several negative shad- 
ows 5 nun. in diameter, indicating stones 
(Fig. 8). After a fat meal the vesicle very 
slowly contracted to one-fourth its original 
size, the negative shadows remaining constant 
(Fig. 0). Contractility to this extent indicated 
that a subpcritonca! resection could he per- 
formed. However, following our usual custom, 
a gastrointestinal series was done, h revealed 
duodenal ulcer (Fig. to) and probably a 
pathological appendix (Fig. n). 

A regular abdominal incision was made, the 
ulcer resected, a Finney pyloroplasty per- 
formed, and the gallbladder removed sub- 
peritoneally from above downward according 
to Doyen's technique. To avoid excessive 
operative shock the appendix, which was not 
severely diseased and was difficult of access, 
was not disturbed. In this case it would have 
been a grave mistake to have removed the 
gall bladder through a small incision and left 
an active duodenal ulcer. The history of jaun- 
dice here was also a deterrent, though it need 
not preclude the operation in question if the 
jaundice has occurred some time previously, 
if the gall bladder fills and empties normally, 
and repeated tests for icterus are negative. 

SUMMARY 

1. The clinical application of a new 
method for subpcritonca! cholecystectomy 
is presented, by which the gall bladder is 
removed from above downward through 
an abdominal incision just large enough to 
deliver the fundus. 

2. The indications for this technique 
are (1) a non-scierotic, non-adherent vesicle 
from which the serosa will strip readily, 
and (2) limitation of disease to the gall 


bladder. These conditions arc determined 
by history, laboratory tests, choies- 
cystography, and gastrointestinal .v-ray 
examination. 

3. The disadvantages of the method are: 
a longer operating time, and the necessity 
for expert dissection and handling of 
tissues. 

4. The advantages of the method are: 
smaller abdominal incision, with a mini- 
mum of reaction and discomfort about the 
wound and damage to the abdominal wall; 
diminished shock and trauma to viscera, 
with lessened postoperative distress, more 
rapid convalescence, fewer adhesions, and 
a reduction of operative risk. 

Note: Since this article was submitted for 
publication the author has employed the tech- 
nique described in seven additional cases, with 
results comparable to those given. 

Subscrous resection of the gall bladder ac- 
cording to Doyen’s technique has been per- 
formed by Dr. Egbert L. Mortimer, St. Agnes 
Hospital, Baltimore, Md. in 50 eases without a 
fatality. There was a minimum of operative 
shock, rapid and comfortable recovery without 
nausea and pain, and excellent late postopera- 
tive results. See Am. J. Sukg., n. s., 6: S3, 19 - 9 - 
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TOXINS OF HIGH INTESTINAL OBSTRUCTION* 

H. J. Jensen, ph.d., and W. M. Firor, m.d. 

BALTIMORE, MD. 


T HE chemical work which has been 
reported in connection with the prep- 
aration of the toxic material and 
other constituents derived from the con- 
tents of an isolated loop of intestine 
in dogs is such that no definite conclusions 
can be drawn. Nesbit 1 was able to isolate 
choline and another substance, which 
probably was neurine, from the fluid of an 
obstructed loop after feeding egg yolk to 
the dogs. Kukula 2 showed the presence of a 
diamine,' probably cadaverine, in the fluid 
above an obstruction. These compounds 
are, however, not toxic enough to account 
for the usually fatal action of the loop 
contents. Sweet, Peet, and Hendrix 3 found 
in the fluid from an occluded loop a 
proteose and choline-like substance. Ger- 
ard 4 suggested that the toxin might be a 
peptanrine containing histamine. 

Perhaps the most extensive work on the 
chemical nature of the toxic material 
has been carried out by Whipple and his 
associates . 5 They have been successful 
in isolating from the contents of an ob- 
structed loop a toxic fraction which they 
claim is a proteose-like body. Sugito 6 has 
confirmed the work of Whipple and his 
associates in many respects. He claims to 
have been able to obtain the poisonous 
material in crystalline form with platinum 
chloride. 

We took up the investigation in order to 
isolate the different constituents present 
in the contents of an occluded jejunal 
loop of dogs in the hope of throwing more 
light on the processes of intestinal obstruc- 
tion. In preparing the loops we were careful 
always to take the highest possible segment 
of jejunum. The loops were washed thor- 
oughly so that all food, worms, and gross 
foreign material were removed. The ends 
were inverted with the minimal amount 


of damage to the mucosa. With these 
precautions we found that some of the 
animals would become critically ill and 
die within forty-eight hours, whereas 
others would live for six or seven days 
before showing signs of toxicity. Bacterial 
cultures were taken from the loops, and 
there was great variation in the flora of 
the loops of different dogs. It was our 
intention to isolate the substance or 
substances which are mainly responsible 
for the toxic action of the contents of a 
closed loop, in a pure crystalline form, in 
order to find out its chemical composition. 
In spite of the fact that we have not been 
successful in this respect we think it worth 
while, nevertheless, to report briefly our 
results, especially as our procedure in 
obtaining the toxic fraction differs some- 
what from the method employed by 
Whipple and his associates . 5 We have also 
repeated the work of Sugito 6 and shall 
comment on it later in our paper. Our 
findings may be of help to those who are 
still engaged in this field of research. 

In following the directions given by 
Whipple and his co-workers for the isola- 
tion of the toxin we found a great dis- 
proportion in the yield of toxic material 
and the toxic strength of a given volume of 
the loop content. Sometimes we were not 
able to obtain a toxic material which was 
soluble in water as stated by Whipple for 
his product. We found, to our great surprise, 
that the toxin becomes gradually insoluble 
in water during the isolation process. 
It is a well known phenomenon that 
some water soluble proteins or substances 
closely related to them gradual!}' become 
insoluble in water by frequent precipitation 
with alcohol. Probably we are dealing 
here with the process of denaturation. 
We found, however, that the toxin, in- 
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soluble in water, is readily soluble in weak 
alkali, and we therefore employed an 
alkaline solution in the later stapes of the 
isolation of the toxin. Inpvaldsen, Whipple, 
Bauman, and Smith 5 stated that alkali 
was used in order to obtain a clear solution 
of the toxic substance. 

Our procedure in obtaining the toxic 
fraction may be briefly outlined. The 
loop content was mixed with twice the 
amount of 06 per cent alcohol and allowed 
to stand over night and centrifuged, alcohol 
solution 1, and the precipitate was then 
extracted three times with 20 e.c. of water 
in the cold. The aqueous solution, generally 
not a clear one, was heated to boiling for 
three minutes. After cooling, the formed 
precipitate was centrifuged off and ex- 
tracted twice with to e.c. of water. The 
combined aqueous solutions were evapo- 
rated to about 20 e.c. in vacuo and then 150 
c.c. of 96 per cent alcohol were added. 
The precipitate, the formed product of 
Whipple, was centrifuged oil', and washed 
with alcohol and ether. The alcoholic solu- 
tion u was combined with the first one. 
We have found quite frequently that water 
will extract only very little from the precip- 
itate, but as soon as the solution is made 
faintly alkaline with sodium carbonate, 
solution occurs. These alkaline solutions 
contain the toxin, as has been shown by 
numerous experiments with dogs. On acid- 
ifying the alkaline solution with acetic acid 
the toxin is thrown out again. The proper- 
ties of this product agree very well with 
those stated by Whipple and his co-workers 
for their product, except the solubility in 
water. Attempts to purify this product 
to the crystalline state have so far been 
without success. 

From the alcoholic solutions 1 and 11 wc 
were able to isolate cadavcrine and hista- 
mine in the form of a picrate. Histamine 
was also detected by its pharmacological 
properties. Furthermore, we found good 
evidence for the presence of choline, which 
was isolated as a mercury chloride salt, 
and was also demonstrated by its action on 
the blood pressure before and after injection 


of atropine. There is no doubt that this 
alcoholic extract of the loop content also 
contains basic constituents other than those 
mentioned. Compounds like histamine and 
choline might play a role in rendering the 
toxin (aibumose) absorbable from the 
lumen of the intestinal loop. In isolating 
these substances from the alcoholic solution 
we employed well known methods, and it 
would lead too far to give the details here. 

We may also mention here that the cop- 
per chloride salt isolated by Sugito® from 
the loop content is in all probability cho- 
line, as it was found by us to have the 
typical pharmacological properties of cho- 
line or of a compound very closely related 
to it. 

In addition, we would like to com- 
ment on some experiments in which the 
bacterial flora present in the loop were 
cultivated on broth media from which we 
isolated, by the method described here, a 
toxin which seems to have nearly the same 
properties as the toxin obtained directly 
from an isolated loop of intestine. 

The impression gained by us from our 
work on the contents of an isolated ioop of 
jejunum in dogs is that it seems that the 
composition and toxicity of the contents 
vary widely. Sometimes we had no trouble 
in obtaining a choline fraction; at other 
times we could detect only very little. 
The same was true with cadavcrine and 
histamine. Wc are also inclined to believe 
that the chemical composition of the 
toxin itself varies, depending on the nature 
of bacteria present in the loop. If this is 
true, it would be rather difficult to isolate 
a chemical unity from the loop contents of 
several obstructed dogs. 
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MALIGNANT ADENOMATA OF THE COLON* 

Edward J. Kilfoy, m.d. 

LOS ANGELES, CALIF. 


HISTORICAL 

T HE first mention of a probable case 
of malignant adenomata of the colon 
was by Menzel in 1721 in a congenital 
type of case, in a boy of fifteen years. 
Wagner reported a case in 1832, Roki- 
tansky reported a case in 1839 of multiple 
adenomata. The first to describe the polyps 
themselves was Lebert in 1861, and in the 
same year Luschka 25 described a case in a 

V/ 

female thirty years. Virchow 3S reviewed the 
cases of Lebert and Luschka, and called the 
condition, “Colitis polyposis cystica.” Von 
Port collected 14 cases and in 1907 Doering 
collected 35 cases from the literature. 
Since that time numerous cases have been 
reported by the following: Soper, 33 8 cases 
in 1916; Struthers, 35 39 cases in 1920; 
Struthers, 30 in 1924, 20 cases from the 
Mayo Clinic, Saint in 1927 in the British 
Journal of Surgeiy made a very complete 
and exhaustive study of the condition. 
Lockhart-Mummery 24 in 1928 contributed 
to the literature the fact that it was a 
forerunner to malignancy. HuIIsiek 17 1928 
reported a case with a tabulation of the 
cases up to this time. Since then there 
have been case reports by Kuhn and 
Hehvig, 20 Tpnnesen, 37 and Stewart. 34 

FAMILIAL TENDENCY 

Mummery 23 thinks the condition to be a 
congenital one, as many cases can be 
traced in the same family, and through 
several generations. In this case the mother 
died of an “inoperable” malignancy of the 
sigmoid. A larger percentage of the patients 
die in early life and die of malignancy. 
Cripps saw 3 cases in the same family. 
Jungling reports 15 cases in three genera- 
tions, HuIIsiek 17 reports a case similar to 
this one whose brother died of the same 
condition at the age of thirty-four years; 
the father died at the age of forty-four 


of bowel trouble. There are many other 
reports of similar cases in the same 
family tree, by Dukes, 10 Jungling, 1S Mum- 
mery, 24 HuIIsiek, 17 Saint, 32 Tpnnesen. 37 

ETIOLOGICAL FACTORS 

The etiological factors leading to polypus 
formation is certainly still in an uncertain 
state and very little information can be 
obtained from the literature as to their 
cause of formation. There are three theories: 
(1) inflammatory; (2) that concerned with 
primary epithelial change; and (3) 
congenital. 

The inflammatory theory may be sup- 
ported by the frequent small, round cell 
lymphocytic infiltration found on examin- 
ing the slides, the preponderance of the 
formation of polyps in the distal colon, 
sigmoid, and rectum. These segments of the 
colon are most liable to inflammatory 
changes. Bardenheuer and Hauser 10 believe 
the change takes place in the epithelium 
of normal glands and that the inflammatory 
changes are secondary in nature. Barden- 
heuer believes that the development of 
tumors in places in the bowel most liable 
to irritation is only significant in their 
further development. 

Another factor in favor of the second 
theory is that all the mucous membrane 
in the surrounding tissue of the adenomata 
examined showed no signs of any inflamma- 
tory reaction but was apparentlj r normal. 
This has also been observed by Quenu, 30-31 
Landel, Hauser and Bardenheuer. Un- 
doubtedly they start with a hypertrophy 
and hyperplasia of the glandular tissue at a 
certain point, causing a thickening of the 
mucosa and a small fold. As this increases 
in size a small pedicle is formed and in 
due course of time the pedicle becomes 
elongated. The larger polyps and longer 
pedicles are only exaggerations of the 
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smaller hyperplasia. Histologically they are 
identically the same. The theory in regard 
to the increase in size of the polyps still 


a 



Fig. 1. Area of adenocarcinoma with numerous large 
and small polyps. Also note length of pedicles. 


remains a disputed question. The third 
theory that they arc congenital in origin 
can be supported by the numerous cases 
occurring in the same family, but different 
generations, and cases reported in three 
generations. 

Age: Quenu states that 50 per cent occur 
between the first and third decades in life, 
but cases have been reported at almost any 
age. 

Sex: The sex incidence is about equal in 
different series reported in the literature, 
52 per cent in males, and 46 to 47 per cent 
in females. 

Site: The location of the adenomata 
whether they be single or multiple depends 
a great deal on the accuracy of the descrip- 
tion, and according to Saint 32 they occur 
as follows: (r) sigmoid; (2) cacum; (3) 
ascending colon; (4) descending colon and 
rectum (the last three locations constitute 
41 per cent in his series in the large bowel); 
(5) rectum alone, 24 per cent; (6) colon 
“unnamed”; (7) transverse colon. In the 
small bowel they occur most frequently in 


the ileum, and they arc very rarely pedun- 
culated. In the small bowel it is more likely 
to be a glandular hyperplasia than a true 
pedicied polyp. Benign polypus growths 
have been removed surgically from the 
stomach, and arc usually single in this 
location. Polyps have been of recent years 
reported in the esophagus, so polyps can 
occur throughout the entire gastrointestinal 
tract, but with much greater frequency in 
the rectum, sigmoid, and the descending 
colon. The size of the polyps varies con- 
siderably as in this case from a simple 
hyperplasia to a large pedunculated polyp. 

Definition: A polyp is a pedunculated or 
sessile growth which projects into the 
lumen of the bowel, either as a result of 
hyperplasia or hypertrophy, of the mucous 
membrane, or else a benign, true tumor. 
For clinical purposes an adenoma may be 
called a glandular tumor, visible to the 
naked eye, and hyperplasia as a similar 
change only usually visible by the aid of 
magnification. Adenomata histologically 
represent only an advanced stage of 
hyperplasia. 

The intestinal wall is made up of several 
layers, mucous membrane, submucous 
layer, unstriped muscle, peritoneal, vas- 
cular, and connective tissue, and from 
these tissues various types of growths may 
originate and with hypertrophy may pro- 
ject into the lumen of the bowel and form 
polyps. Therefore one may find such 
tumors as, fibromata, lipomata, myxomata 
and hemangiomata, in the lumen of the 
bowel. The term polyps covers a large 
variety of tumors unless differentiated 
histologically. 

Polyps in the Large Bowel: Polyps occur 
much more frequently in the large than 
in the small bowel. They may be found 
single, or multiple, throughout the entire 
gastrointestinal tract. The true adenoma 
comprises a tumor arising from the glandu- 
lar epithelium, and it is the most frequent 
type of polyp which occurs in the bowel. 
The polyps vary considerably in size from 
a pinpoint to some as large as 5 and 6 cm. 
in diameter. If of a large type they are 
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usually single, but there may be many 
smaller ones also in the bowel. Multiple 
adenomata may either cover the mucous 
membrane of the entire colon or else be 
thickly “studded” and confined to one 
segment of the bowel. There have been 
numerous names applied to this condition, 
multiple polyposis, colitis polyposis, colitis 
polyposa cystica. 

In most of the cases the histological 
study shows a dilatation of the glands 
into cyst-like spaces. This cvst-like appear- 
ance is undoubtedly caused by an oblitera- 
tion of the mouths of the secreting glands, 
during the inflammatory stage. 

In a second type of ademomata the 
mucous membrane has only a few polyps 
and they are usually pedunculated. They 
are usually much larger than in the other 
group and more likely to undergo malignant 
changes. In the case I am reporting, the 
pedicles varied from a hyperplasia to 5 and 
6 cm. in length (see Fig. 1). The polyp is a 
shade darker than the pedicle and mucous 
membrane. The adenomata vary in color 
from a bright red, to black, many are 
grayish white, being covered with a thick 
mucous secretion. The pedicle is smooth 
and covered with mucous membrane, 
which is continuous with that of the bowel. 
The pedicle at its base is usually rounded, 
but as it reaches the end it has a tendency 
to become flattened out. The pedicles in the 
rectum are more likely to be flattened than 
higher up in the colon. The polyps are 
granular in appearance, bleed easily, many 
of them are smooth, depending on the 
amount of irritation. Some have a tendency 
to be Iobulated. The polyps in this case in 
the splenic and transverse colon are 
smooth; in the sigmoid they are granular, 
Iobulated, and bright red in color. This I 
think is due to the fact that the polyps in 
the sigmoid are much larger than they are 
in the transverse colon. The pedicle con- 
sists of connective tissue, mucous mem- 
brane and a few smooth muscle fibers, and 
capillaries. 

The tumor part of the polyp consists 
histologically of glandular and connec- 


tive tissue elements. The glands are mostly 
tubular in type and open on the surface; 
however, in many, the mouth of the 



Fig. 2. Infiltrating tumor mass into anterior abdominal 
w all. 


gland is closed, and the glands take on a 
cyst appearance. The glands are lined with 
a columnar epithelium and those near the 
base represent the glands of the mucous 
membrane of the bowel. The blood vessels 
are capillary in type, and contain a few red 
blood cells. In several areas there are 
numerous round cell lymphocytic infiltra- 
tions. The tumor portion is very loosely 
attached to the pedicle and is very easily 
detached on cleansing the bowel under 
running water. 

The pedicle originates in the submucosa 
and extends upward into the tumor 
proper. The muscular fibers originate in the 
muscular layer and extend upward into 
the pedicle subjacent to the mucous 
layer and as they come closer to the tumor 
portion they disappear. 

As the adenomatous tumors increase 
in size they undergo changes of clinical 
and histological importance, as far as the 
treatment is concerned. 
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The pedunculated tumors vary in size 
from a pinpoint to 3 and 4 cm. in diameter. 
They also vary in color and consistency 



Frc. 3. Tumor mass in anterior abdominal wall replacing 
rectus muscle. 


according to location, and the amount of 
irritation present. The polyp is usually 
covered with a thick tenecious mucous 
secretion, and there is a large amount of 
mucous secretion throughout the large 
bowel (Figs. 1 and 4). 


POLYPS AND THEIR RELATION TO 
MALIGNANCY 

As the adenomata increase in size there 
is a tendency for them to become less 
differentiated, and it may be extremely 
difficult to say whether they are malignant. 
Cells which serve no useful physiological 
function except with the embryonic func- 
tion of the cell proliferation, present an 
important question as regards their surgical 
treatment. 


In looking for malignant changes one 
must search the periphery of the larger 
polyps, as it is here that carcinomatous 
changes are most likely to occur. The 
frequency of multiple polyposis and malig- 
nant degeneration in the literature has led 
surgeons and pathologists to the opinion 
that adenomata, are capable of under- 
going malignant changes. This opinion 
rests mostfy on clinical rather than histolog- 
ical basis. Mummery states that whether 
of the single or multiple variety they 
show a marked tendency sooner or later to 
become malignant. The case here reported 
proves the statement. 

Some writers take the opinion that single 
or multiple polyps are only a state of 
malignancy or a precancerous condition. 
If this be the case then we are presented 
with a difficult surgical problem. If with 
satisfactory evidence that the pofyp is 
single and of the large variety, it can be 
removed surgically by opening the bowel 
under aseptic precautions, with cauteriza- 
tion or fulguration of the base, and 
closure. However, if there are multiple 
polyps extending throughout the large 
colon, as in this case, a more radical 
operation is required, and very little less 
than a colectomy will bring the desired 
results. A segmental resection, Mikulicz, 
and an ileocolostomy, Kraske, etc., are only 
in part fulfilling the required demands for 
relief as far as a cure is concerned. What- 
ever surgical procedure is carried out has a 
high mortality even under the best surgical 
treatment. To do a colectomy leaves the 
patient practicallj’ an invalid even if he 
survives the operation. 

If a Mikulicz type of resection be done, 
one is likely to transplant some of the 
friable polypus tissue into the abdominal 
wall and the secondaty growth will be 
disseminated throughout the abdominal 
wall as in this case (Figs. 2 and 3). In this 
case the polyps were multiple and malig- 
nant. This type of case is very rare in the 
literature, as most of the malignant 
polyps are large and single. One of the 
reasons given why multiple polyps do not 
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become malignant is that they never be- 
come large enough to undergo malignant 
change. The adenomata that undergo 
malignant change are usually 3 or more 
cm. in diameter. Saint reports a series of 
36 cases with malignant changes in 13 
per cent. The occurrence of malignancy 
and multiple polyps are rather rare in the 
same colon considering the frequency of 
malignancy in the large bowel. 

Tieatment: The only treatment of any 
value is surgery, and as stated previous!}' 
in this article the surgical procedures are 
major ones, and carry a very high mortality 
for the beneficial effect obtained. Deep 
x-ray has practically little or no value in 
this type of lesion as shown in this case, 
the one of HuIIsiek, and many others. 

In summing up the treatment Erdman 12 
has said the following: 

One may sum up the present status of treat- 
ment of such a condition by saying, that the 
only method -which holds out any hope for 
cure in the disseminated variety is one imposing 
upon the operator great 'technical difficulties, 
upon the patient great danger, and upon both 
the possibility that a successful operation may 
prove fruitless because the operator has been 
unable to determine accurately the extent 
of the growths and has therefore left behind 
areas capable of transmitting all the original 
potentialities of the disease. 

CASE REPORT 

H. G. M. Male, aged thirty-two, salesman. 

Family Historxr: father died, aged twenty- 
nine, of pneumonia. Mother died, aged forty- 
two, malignancy of colon. Brother one, twenty- 
seven, living and fair health. 

Past Histoiy: measles and mumps as a child. 

Opeiations: 1. Hemorrhoidectomy, 1918, 
for bleeding hemorrhoids. 2. Injected hemorr- 
hoids 1920 for bleeding. 3. Lipoma from the 
back, removed in 1918. 4. Resection of colon 
1925, for multiple polyposes. 

Chief Complaint: Weakness, anemia, feeling 
tired, passing of blood by rectum. For some 
time prior to operation in 1925, patient would 
at intermittent intervals pass a small amount 
of blood when the bowels w’ould act. On dif- 
ferent occasions the stools v r ould be dark in 
color. This kept up over a period of several 


years, was told that it was caused by bleeding 
hemorrhoids, and had a hemorrhoidectomy. 
This did not stop the bleeding. Was told that 



Fig. 4. Pohps extending as far as hepatic flexure of 
large bowel, with long and short pedicles. Grajish 
white areas represent mucous secretion. Note 
abnormal length of appendix. 

the internal hemorrhoids still caused the 
trouble and needed them injected. This was 
done, but the bleeding still continued in small, 
irregular amounts. He passed large amount of 
mucus. Bowels fairly regular as he watched his 
diet and habits. Eats everything, no gas, 
burning, gnawing, etc. 

Genitourinary: essentially negative. Cardio- 
respiraton r : No cough, colds, edema, or cyano- 
sis, etc. Examination: Fairly well developed 
male, appearance of a mild secondary anemia. 
Pupils round, regular, react to light and ac- 
comodation. Teeth excellent. Tonsils, small 
fibrous, no infection. Neck, essentially negative. 
Chest, apex normal position, loud, clear, no 
murmurs. Other heart sounds the same. Lungs 
apparently negative. Abdomen, no tumor 
masses, rigidity, etc. Rectal, external negative. 
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Internal palpation. Could not feel any indura- 
tion or tumor masses. Temperature. 98.4 °f. 
Pulse 78. Respiration 18. Blood pressure 



120/84. Urine essentially negative. Blood, 
Hemoglobin, 60. Red blood count 3,200,000. 
White blood count 5200. Wassermann test 
negative. X-ray chest negative. Stool examina- 
tion shows positive benzedine for blood. Proc- 
toscopic Examination: The mucous membrane 
appears injected in places, with numerous 
polyps some with rather long pedicles, others 
a hyperplasia of the epithelium. At the distal 
point of the sigmoidscope a tumor mass consist- 
ing of numerous polyps can be seen, and these 
bleed very easily. Evidence of old scar from 
hemorrhoidectomy. A'-ray of colon shows a 
filling defect in the sigmoid colon. Diagnosis: 
Multiple bleeding polyps in the sigmoid. 
Secondary anemia. October, 1925, a Mickulicz 


resection, following a midhne exploration. 
The second stage of the operation 10 cm. of 
sigmoid were resected, and the pathological 
diagnosis was adenocarcinoma with no glandu- 
lar involvement. Patient made an uneventful 
convalescence but it was impossible to get the 
colostomy closed and he always had a small 
fecal fistula. Following this operation in Dec- 
ember 1925 and January 1926 he had deep 
-v-ray therapy in all directions. Again in 
June of 1926 he had deep x-ray, and x-ray 
again in May 1927, and last again in February 
1928. From all clinical evidence the deep 
therapy had very little results, as a recurrence 
began to show up in abdominal wall in March 
1927 and continued to increase in size, until 
the time of death. This hard, smooth mass was 
confined to the anterior abdominal wall. 
Following the operation he was given oil 
enemas, yeast, iodine, kaolin, salol, and many 
other so-called bowel antiseptics without any 
beneficial effect. 

He gradually became weaker and was prac- 
tically helpless in December 1927 although he 
did not enter the hospital until June 1928, and 
died December 6, 1928. 

Autopsy: Died Dec. 6, 1928, 9:30 a.m. H. 
G. M. autopsy by E. M. Hall, pathologist 
St. Vincent’s Hospital. Male. Aged thirty-two, 
single. Salesman. Length, 5 ft. 8 in. edema 
hi of the thighs, genitalia, abdomen, chest up 
to a level of the third rib and the forearms. 
Emaciation in. Eyes sunken. Pupils dilated 
round, regular. 

Half the distance between the symphsis 
and the umbilicus there is a colostomy opening 
measuring 6X4 cm. and deep enough to 
lose a hemostatic forceps. On looking into the 
colostomy opening one sees a granular appear- 
ance, grayish white in color and studded with 
polyp-like tissue. The colostomy is surrounded 
by a board-like hardness which is fixed in 
the abdominal wall. The lower one-half of 
the abdomen is also infiltrated with this 
board-like hardness and it extends laterally 
to the anterior superior spine of the ilium. On 
cutting through the abdominal wall the infil- 
trating tissue measures 10 cm. in thickness 
on the left side of the colostomy, and 5 to 6 
cm. on the right side of the colostomy (see 
Fig. 2). 

The colon extending into the colostomy is 
infiltrated and surrounded with malignant 
tissue. The portion of the sigmoid above the 
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colostomy for 15 cm. is involved along the 
mesenteric attachments. 

The stomach is dilated and contains 300 c.c. 
of foul smelling, dark colored liquid material. 
On opening the stomach the mucous membrane 
is pale, and somewhat edematous. There is no 
break in the mucous membrane. 

Duodenum: No ulcerations or scars. Appar- 
ently negative. The rest of the small bowel and 
mucous membrane is pale, and in places there 
appears to be areas of hyperplasia. Throughout 
the small bowel there is a thick, tenacious 
material light yellow in color, and it is easily 
removed by washing under the tap. Appears 
to be bile-stained mucus. The cecum is dilated 
and freely movable. The appendix measures 
23 cm. in length, is free and shows no evidence 
of any adhesions. It has a long free mesentery 
(see Fig. 4). 

The ascending colon as far as the hepatic 
flexure appears normal, except for an edema- 
tous appearance, beginning in the middle third 
of the transverse colon (sec Fig. 4). There are 
numerous polyps, both with and without a 
pedicle. 

As one goes to the splenic flexure, descending 
colon and sigmoid the polyps increase in size 
and number, and on palpating the wall of the 
bowel there is a feeling of resistance that is not 
in the wall of the bowel where the polyps 
arc not so numerous. Throughout the colon 
there are numerous areas of hyperplasia of 
the epithelium, and these are more abundant 
in the distal descending colon, and sigmoid 
(see Fig. 4). The sigmoid colon was deflected 
in the right lower quadrant following the 
operation, by the extrinsic pressure of the 
tumor mass in the abdominal wall. 

The mucous membrane of the rectum is very 
edematous, and injected with many small 
polyps, also some areas that appear to be scars 
from cauterization. No ulcerations. The sig- 
moid is one solid mass of polyps varying in 
size from a pinhead to the size of a large hazel 
nut (Fig. 1). Some of the polyps have pedicles 
that measure from 2 cm. to 5 to 6 cm. in length 
(see Fig. 1). There is a solid polypous mass 
in the sigmoid measuring 4X5 cm. which 
has the appearance of carcinoma (Fig. 1). 
This polypous area was attached to the anterior 
abdominal wall at the site of the colostomy. 
The polyps vary in color from a bright red to a 
black and gray. There are no lymph nodes 
involved that we are able to make out. 

Pleural cavities contained about 1200 c.c. 


of light straw colored fluid. There are no pleural 
adhesions and no scars at the apex. No calcified 
lymph nodes at the hiius of cither lung. The 
lungs are almost completely collapsed. 

The heat weighs 200 gm. Small valves 
appear normal, no sclerosis, or vegetations. 
Chambers normal. Musculature dark red, and 
firm. Coronary arteries apparently normal. 
Aorta normal. 

Spleen: Weight 80 gm. Small, firm, dark 
red in color, and resists section. On cut section 
the trabeculae are prominent, also the Malpigh- 
ian bodies. Adrenal: Apparently normal. 

Kidneys: Right 100 gm. capsule strips easily, 
light gray color, pyramids prominent. Pelvis 
appears to be normal. Left, weighs 125 gm. 
Otherwise the same. 

Pancreas weighs 200 gm. firm, nodular, no 
tumor masses. No adhesions. 

Liver weighs 1500 gm., surfaces smooth, 
light red in color, no tumor masses. On cut 
section light yellow in color, showing fat 
replacement of liver tissue. The edges are 
sharp, fibrous tissue prominent. 

The gall bladder is distended with a thick, 
greenish, black bile, no stones. About 10 c.c. 
of bile. The mucous membrane of the gall 
bladder appears thickened, otherwise normal. 
Gall-bladder ducts patent, no stones. 

The inferior vana cava extending from the 
union of the iliacs to where it joins the liver is 
filled with a hard, light, yellow growth which 
is very adherent to the wall of the veins. This 
growth extends up to a point where the vein 
enters the liver (Fig. 5). There is also tumor 
tissue extending into the common iliac veins 
and from other small veins which join the 
inferior vena cava. 

The prostate is small and firm, and is not 
involved in the tumor mass. The urinary 
bladder is small. The mucous membrane is 
very edematous and injected showing evidence 
of inflammation, particularly about the trigone. 
The tumor mass surrounds the bladder, has 
invaded under the symphysis and into the 
space of Retzius. Also has spread into the 
lateral walls of the pelvis into the muscular 
tissue. There are no diverticula in the urinary 
bladder. The tumor mass in the pelvis is of the 
same hardness as that in the abdominal wall. 

CONCLUSION 

i. An unusual case in which multiple 
adenomata of the large and small variety 
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have undergone malignant changes is 
reported. The polyps vary in size from a 
simple hyperplasia to 5 and 6 cm. in diam- 
eter, and with pedicles up to 6 cm. in length. 

2. Recurrence occurred at the site of the 
old operation, and about the colostomy 
opening, as a result of transplanted tissue 
from the Mickulicz resection and not 
removing enough of the colon. 

3. Adenomata in the colon and second- 
ary implants in the abdominal wall are very 
resistant to deep x-ray therapy. 

4. In a very large percentage all single 
adenomata are malignant, while in the 


multiple type they may become malignant, 
if they increase in size, sufficient to undergo 
malignant changes. 

5. Adenomata occur most frequently 
in the large bowel; they occasionally occur 
in the small bowel, and may occur through- 
out the gastrointestinal tract. 

6. AH adenomata are potentially malig- 
nant and the type of operation, and post- 
operative treatment should be left to the 
surgeon, and individual case. 

7. Malignant changes begin in the periph- 
ery of the larger polyps and rarely occur 
in the smaller ones. 
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INTERDUODENAL FISTULA* 

William P. Kroger, m.d., f.a.c.s. 

LOS ANGELES, CALIF. 


AN acute perforated peptic ulcer, in 
the great majority of cases, re- 
quires early surgical attention or 
diffuse peritonitis will result with a fatal 
termination. 

In an occasional case the perforation will 
become plugged with a piece of omentum 
or some adjoining organ such as the liver, 
gall bladder or intestine. The opening 
may become sealed, and recovery take 
place, or the perforation may extend into 
the contiguous organ with varying effects, 
depending upon the viscus involved. If the 
viscus be the stomach or intestine, a 
fistulous tract may become established, 
which may persist for an indefinite length 
of time. Cases of this kind are rare and 
consequently of interest. In the following 
case a fistula was discovered leading from 
the first portion of the duodenum to the 
third portion, producing an interduodenal 
fistula. 

REPORT OF A CASE 

History?: Mr. J. I., aged forty, was referred 
by Dr. John Ruddock for a surgical opinion 
in March, 1928. The patient complained of 
attacks of pain in his upper right abdomen. 
These attacks began shortly after a right 
nephrectomy four years prior to admission. 
This operation was done for a calculus pyone- 
phrosis, and was performed with great difficulty. 
The pain was described as being severe, appear- 
ing suddenly, and of indefinite duration. It was 
usually worse at night. It had no relation to 
meals, although at times it was relieved by a 
large amount of food. The patient had nausea 
but no vomiting. No blood was noticed in the 
stools. There was moderate loss of weight. The 
attacks gradually became worse, until he was 
unable to attend to his work. 

He was observed and treated by a number 
of doctors but obtained no relief. In June, 1927, 
his abdomen was explored and a chronically 
inflamed appendix was removed. The attacks 


of pain persisted unchanged and no definite 
diagnosis could be established. 

The past history was clear except for a left 
nephrotomy for renal caleulae in 1917. 

Examination: Examination revealed a mus- 
cular individual with a normal blood pressure, 
pulse, and temperature. The abdomen showed 
a long right rectus scar and there was moderate 
tenderness in the upper right quadrant. There 
were operative scars in both lumbar spaces. 
The remainder of the examination was essen- 
tially negative. The blood count, urine, blood 
Wassermann test and stool were negative. 

The radiological studies by Dr. Davis solved 
the problem. A summary of his findings showed 
a constant deformity of the duodenal cap on the 
lesser curvature side. In addition there was 
either an accessory loop of bowel, a fistula, or a 
penetrating ulcer, extending from the first 
portion of the duodenum to the third portion. 

On the basis of these studies an operation 
was advised which was performed by Dr. C. G. 
Toland. 

Operation: The stomach and duodenum were 
exposed through an upper right rectus incision. 
There were many adhesions and marked 
induration about the pylorus. A fistula was 
discovered about in* distal to the pyloric 
ring, which led downward and into the third 
portion of the duodenum. This tract was shaped 
like an inverted cone and was composed of scar 
tissue. It evidently was the result of an ulcer 
which had perforated from the first to the third 
portion of the duodenum. 

The fistula was excised and the two openings 
in the duodenum were closed. There was con- 
siderable narrowing of the duodenum, so a 
posterior gastroenterostomy was deemed advis- 
able. The wound was closed to a Penrose drain. 

Aside from a moderate postoperative bron- 
chitis, the convalescence was fairly smooth. 
The patient was discharged in about three 
weeks. 

In March 1929, one year later, he had gained 
30 lb. and had no gastric symptoms. He had 
some pain in his lower right abdomen so radio- 
logical studies were advised. 


* Read before the Los Angeles Surgical Society, October 10, 1930. 
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Dr. Davis found the gastroenterostomy to be during the nephrectomy and such a fistula 
freely patent with the majority of barium occur, although a direct external fistula 
going through it. There was a deformity of the usually results following such an accident. 



Fig. 1. Before operation showing interduodenal fistula. Fig. 2. One year after operation showing functioning 

gastroenterostomy and narrowed duodenum. 


duodenum which may have been produced by 
postoperative adhesions. The barium enema 
showed some angulation of the cecum probably 
caused by adhesions. 

The patient was observed one month later 
and stated he was free from symptoms. 

COMMENT 

Cases of interduodenal fistula undoubt- 
edly occasionally occur, although there 
have been no cases reported in the recent 
literature. A few cases of fistula between 
the duodenum and the gall bladder or into 
the stomach are on record. 

The most likely explanation for the 
condition in this case is that an ulcer had 
perforated slowly from the first to the 
third portion of the duodenum producing 
the fistula. 

It is possible that the posterior wall of 
the duodenum could have been injured 


DISCUSSION 

Dr. O. O. Witherbee: Various explanations 
concerning the process of development in this 
case might be advanced but when we remember 
the frequency with which the first portion of the 
duodenum is involved, compared with the 
third portion, it seems quite obvious that 
perforation must first have occurred at the 
higher level and the escaping contents, assisted 
by gravity, made their way downward, to be 
followed by ulceration and entrance into the 
bowel at this lower point. 

It is well known that the intestine is prone, 
by a process of ulceration, to take into its 
lumen and eventually discharge foreign sub- 
stances which have found their way into the 
abdominal cavity. 

Some years ago a patient at the General 
Hospital discharged a mass of gauze as large 
as one’s fist, that had been left in the abdom- 
inal cavity at a previous operation. This 
occurred without any evidence of peritonitis 
and with no special discomfort to the patient, 
excepting that occasioned by dilatation of the 
sphincter muscle. 


HOUSTON VALVES 

THEIR ROLE AS A FACTOR IN RECTAL OBSTIPATION, PELVIC AND OTHER 

DYSFUNCTIONS* 

Alfred John Murrieta, m.d. 

LOS ANGELES, CALIF. 


T HE Houston valves were first de- 
scribed by John Houston 1 of Dublin. 
These valves are usually three in 
number, though four, five or more have 
been reported. They are arranged spirally, 
at different levels, about 34 in. apart, the 
end of one overlapping the beginning of 
the other. The first or lowermost is found 
about 3 in. above the anal border, the 
others from to % hi. apart, and the 
uppermost just below and being a land- 
mark for the entrance to the rectosigmoidal 
junction. Each occupies about one-third 
of the circumference of the wall, normally 
is 34 to 34 in- in width from its attachment 
to the free border, and should present a 
good-sized opening between the free border 
of the valves. 

Each valve is covered by mucous mem- 
brane, between which layers are found 
connective tissue, fat, muscle fibers, blood 
vessels, and some nerves. 

Following Houston’s description, Nela- 
ton described a third sphincter muscle, 
with which Velpeau (1837), Gosselin, 
Kohlrausch (1854), Hyrtl (1857), Henle 
(1873), apparently agreed. O’Beirne (1833), 
Busche (1837), Bodenhamer (1870), abso- 
lutely denied the existence of these valves. 
Chadwich (1878) and Dr. Walter J. Otis 
(1887), American investigators, corrobo- 
rate Houston’s description and deny the 
third sphincter muscle theory. 

The latter was probably the first to 
use atmospheric distention for the study 
of these valves, placing the patient in the 
knee-chest position and using retractors 
to hold the rectum open. This, Charles 
Martin, formerly of Columbus, Ohio, now 
of Washington, D.C., third president of 
the American Proctologic Society, de- 
scribed, using atmospheric inflation for 


satisfactorily viewing these semilunar 
valves in the July and October numbers of 
Mathews’ Medical Quarterly 1896. In 1899, 
before the American Medical Association, 
he read a paper entitled, “Phantom, 
Semi-lunar and Annular Strictures of the 
Rectum. Their Diagnosis and Radical 
Treatment under Direct Inspection.” 2 And 
to Dr. Martin belongs the credit of reviving 
interest in the description of Houston’s 
valves, but particularly is he entitled to 
describing and performing the first val- 
votomy. The existence of these valves 
were again vigorously denied by Boden- 
hamer. 3 Dr. Joseph Mathews, deceased, 
the first president of the American Proc- 
tologic Society, very positively denies the 
existence of these valves. 4 Otis, Martin, 
Pennington and Gant’s observations agree 
with Houston in the main, and it is very 
probable that Nelaton, Hyrtl, Kohlrausch 
and Velpeau saw and described but one and 
the most prominent valve as the third 
sphincter. 

Diagnosis: For viewing normal or diag- 
nosing hypertrophied valves, one must 
have (a) the patient in the proper position, 
either the knee-chest or the Hayne’s 
position, (b) a proper instrument, pref- 
erably a 10 in. proctoscope, and (c) a 
reflected light, or an electrically lighted 
proctoscope. Air insufflation in the Sims’ 
position, does not permit of the proper 
viewing obtained by proctoscopic examina- 
tion as in either of the inverted positions 
mentioned. 

Function: The original theory that these 
valves were intended to support the fecal 
mass has been discarded, and their function 
to prevent the sudden deposit of the empty- 
ing sigmoid into the ampulla is accepted. 
Thus the physiological function may be- 
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conic pathological when hypertrophy pre- 
vents the passage of the fecal mass through 
the rectum. 


Symptoms: The 

appended symptoma- 

tologv was noted 

in over 200 cases exam- 

ined, and 150 patients were operated on. 

Oises 

Constip ition 

182 

Bladder trouble 

3 

Neuritis or rheumatism 

I! 

Pruritis .. 

20 

Dermatosis. 

3 

Backache 

21 

Feeling not cmptv 

15 

Nervousness 

20 

Colitis, blood, mucous 
Hemorrhoids \ 

Protrusion, bleeding j 

8 

45 

Gas in bowels 

30 

Epilcpsv . 


Stomach, indigestion 

30 

Papillae, cr\ pts 

7 

Fissure 

13 

Loss of weight 1 

12 

Faintness, malaise/ 

Prostate trouble 

Age of patients — Years 

Gases 

5 to 10 

3 

10 to 25 

22 

25 to 3,- 

105 

45 to 55 

40 

55 to 65 

16 

65 to 75 

Se\ — 

4 

Male 

96 

Female 

127 

Duration of sj mptoms— 


All their life . 

40 

1 to 5 \ ears 

90 

5 to 1 0 \ ears 

1 5 

to to 20 scars 

9 


Difficulty in expelling enema, noted fre- 
quently. No constipation, recognized as 
such by patient, but two, three or more 
evacuations daily noted in 18 cases, 
in which proctoscope showed persistent 
retention. 

Purplish, mottled, mucous membrane 
(hemachromatosis) above and around 
Houston valves noted in 5 cases. 

Pathology: The usual interpretation of 
hypertrophy, thickening, was much less 
frequently found than the thin wide 
valves, this increase in width obstructing 
the lumen or causing an overlapping of the 
free edges. No ulcers were seen, but vary- 
ing degrees of inflammation of the mucosa 


(proctitis) was observed in practically all 
cases. Recurrence of hemorrhoids, surgi- 
cally removed, where hypertrophied valves 
with fecal retention were originally present, 
was encountered in 2 cases. The positions 
of the various valves were by no means 
constant. The positions in the same patient 
have been found changed from day to day, 
and a complete change of position has been 
observed during the course of examination. 
The positions observed follow — 


Transverse . 

Cases 

29 

No. 2 on right 

53 

2 on left 

60 

1 on right 

62 

1 on left 

46 

3 

=5 

4 

i 

5 

1 

Number of valves 

causing obstruction — 

I 

22 

2 

ip 

3 

22 


Treatment: Hypertrophy, in either thick- 
ness or width causing persistent fecal 
retention, was considered necessarily oper- 
ative. A patient having hypertrophy with- 
out retention was not operated on or 
considered an operative case. Twenty-four 
cases were treated by massage digitally 
or massage with the proctoscope, and 
sphincters thoroughly dilated till a No. 4 
Pratt’s dilator entered easily. Local appli- 
cations of saturated solution of magnesium 
sulphate, adrenalin or both, were applied 
locally. Five of these patients improved 
temporarily, i.e., the upper rectum was 
found empty on proctoscopic examination. 
In a few weeks or months the former 
condition of retention recurred. This con- 
dition is therefore considered permanent!} 
curable only by surgery. 

Operation: Martin’s original operation 
consisted of catching the valve with hooks, 
used through his 6 in. rectoscope, incising 
the valve to the muscle, suturing with a 
special long needle holder, and packing 
the incisions and rectum tightly with gauze 
to control hemorrhage, the gauze being 
removed in twenty-four hours. 5 This opera- 
tion was not attempted in this series. 
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Operations: In this series were performed 
in the Havne’s position, under novocaine 
i per cent perianal, 30 to 40 c.c., combined 
with sacral 1 per cent novocaine 30 c.c., 
or spinal anesthesia 100 mg. novocaine. 
Preoperative opiates were used in nervous 
patients. Originally the first operations 
consisted of excision of a u or v shaped 
sections, such openings as would be ob- 
tained by the use of the clips used by Gant 
and Pennington. These excisions were made 
with knife, scissors or diathermy bipolar 
current. Incisions were sutured except when 
diathermy used. In all operations the 
necessary exposure was obtained with a 
Sim’s retractor, the valve grasped with an 
Allis forceps and brought to the anal 
opening. Hirschman’s rubber ligature was 
used in 6 cases, or a section of the valve 
was excised parallel to the free border, 
sutured with a continuous Lembert catgut, 
leaving approximately a normal width 
valve. All of these methods were found 
defective. The u and v incisions filled from 
the bottom of the cuts, nearly to the top; 
rubber ligature method, same fault. The 
parallel excisions caused rigidity in the 
cut valve or valves and an altered topog- 
raphy causing obstruction in the remain- 
ing valve. The final operative technique 
evolved, producing uniformly good results, 
consists of grasping the valve at the point 
to be incised and drawing it out to the 
anal border. Two straight forceps are then 
applied v shaped, with the tips of the for- 
ceps close to the valve attachment at the 
rectal wall; the distance across the base of 
the inverted v, between the forceps being 
about 1 Yi to 2 in. The Allis forceps are 
then removed, the valve held taut by the 
two straight forceps, the incision made with 
scissors from the point where the Allis 
forceps were applied to near the apex of the 
v. The excess of valve parallel to the forceps 
is trimmed away, leaving a small margin 
through which the No. 2 catgut chromic, 
interrupted sutures are placed; three or 
four on each side and one at the apex. 
Complete hemostasis is obtained; the 
forceps released, the valve springs back to 


its original position. The same technique 
is used on the other involved valves. 
Operative time is ten minutes to each 
valve. The opening consists finally of two 
or more v shaped apertures with the bases 
opposed, and a valve of normal width 
remaining. Operative sites are mopped with 
20 per cent mercurochrome, and the patient 
returned to bed without packing or dress- 
ings. Bowels opened on the third day, and 
the patient up and ready to leave the 
hospital on that day or the next. There is 
no postoperative pain, because the opera- 
tive site is above the painful nerve supply. 

The Postoperative Results: In all cases 
uncomplicated by gall bladder or appendix 
pathology were uniformly good. No cathar- 
sis or enema was required. One case in 
which a gastrointestinal series showed 
small and large intestinal stasis, patient 
sixty-three years old, was unimproved one 
year after operation. Fecal retention of 
ten to twenty-five years’ duration in old 
people with atonic colons, responded slowly, 
but in none was catharsis or enema per- 
sistently necessary. Some form of mineral 
oil only was used in all cases for a varying 
length of time. Re-operated cases were 
those in which the original operative 
technique, clip or parallel excisions or 
rubber ligature were used. 

Results obtained: 

Cases 


Cured 54 

Improved 71 

Same after treatment ... 19 

Died 2 

Recurrence 4 

Treated; not surgery. . 24 

Observed; no treatment . , 52 


The relatively large number improved 
over cured is due to a large number being 
Los Angeles General Hospital Clinic cases, 
and impossible to adequately follow-up. 

Conclusions: In spite of adverse criticism 
regarding the operation or vigorous nega- 
tion of their existence, it is felt that with 
the patient in the proper position and a 
properly lighted instrument used, no diffi- 
culty should be encountered in the diagno- 
sis. The operation properly performed does 
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not alter the architecture of the rectum, 6 
except in a beneficial way. This being a 
drainage operation any pathology arising as 
a result of the rectum becoming a focus of 
infection, makes valvotomy a necessity. 

Two or more evacuations daily usually 
denote an obstipation, rather than a 
normal condition, and as Gant has so 
property said: 

In persons suffering from chronic constipa- 
tion it is unwise to venture an opinion as to the 
cause or causes of the trouble until the anus 
and the surrounding parts have been carefully 
inspected and palpated, a digital examination 
of the lower bowel has been made, the rectum 
and sigmoid have been thoroughly inspected 
through the proctoscope and sigmoidoscope. 

Regarding the 2 cases of epilepsy, 
mentioned: 

Case i. Epileptic attacks irregular, about 
3 or 4 a year from birth. Valvotomy Dec. 8, 
1927. Attack occurred in Oct. 1928, following 
dieta^ indiscretion and consequent constipa- 
tion. Patient’s mother reported this as a very 
mild attack. No attacks since to date. 

Case ii. Epileptic attacks about every six 
weeks; duration nine years, following con- 
stipation requiring catharsis or enema daily. 


No attack since valvotomy July g, 1929. Last 
attacks about June 25, 1929. This patient 
empties completely with one natural defecation 
daily. No cathartic or enema used since opera- 
tion, but it is much too soon to expect result as 
to epilepsy. 

One case, a female aged eighty-three 
years, died five days postoperative, in the 
Los Angeles General Hospital. No autopsy; 
no immediate cause of death discoverable. 
The second patient died of pneumonia, 
following a prostatectomy done under 
spinal anesthesia, two weeks after a 
valvotomy. If it is carefully done, there is 
no reason why the peritoneum should be 
opened; therefore no deaths should result. 
The technique of bringing the valves out to 
the anal opening makes valvotomy nearly 
as easy as a hemorrhoidectomy, which the 
motion picture should demonstrate. 
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CONGENITAL ABSENCE OF THE APPENDIX VERMIFORMIS* 

J. L. Spivack, m.d. 


CHICAGO, ILL. 


C ONGENITAL absence of an ap- 
pendix is a very rare anomaly. 
The first one who described this was 
Morgagni 1 in 1719. It was next reported by 
Hunter 2 in 1762 and by Haller 3 in 1765. 
Eleven cases were reported in the nine- 
teenth century and 23 in the twentieth 
century up to 1925, when Dorland' 1 wrote 
his excellent monograph on this rare 
anomaly. Since that time 7 other cases 
have been added; 3 were mentioned prior to 
the report of Dorland (one by BloodgoocP 
in 1915, another by Swan 6 from a personal 
communication from Guiteras in 1898, and 
the third by Marie 7 in 1903) but were not 
included in his collection of cases; 1 case 
was described by Maurer, s 1 by Bradley, 9 
and the sixth case was related to me by 
Dorland as having been seen by Sir W. 
Blair Bell of Liverpool, England, and 1 by 
Jacobs. 10 This makes a total of 44 cases and 
my cases are the forty-fifth and forty-sixth. 

Of these cases, 9 were discovered at 
autopsy and 6 on the dissecting table; 4 
are museum specimens, and the rest were 
found at operation. Some of these cases are 
not really true agenesis but are rather types 
of hypoplasia: In the case of Marshall and 
Edwards 11 there was an elevation of 2 mm. 
at the junction of the tenia coli and a 
depression on the inner side. 

In the case of Bradley 9 there was an 
elevation of 3 mm. These are therefore 
cases of hypoplasia. If we exclude these 
cases and also the ones where the diagnosis 
was made on the operating table in which 
the results might be questionable or where 
the appendix was not found but in which 
there were adhesions around the cecum, 
then the cases of actual agenesis of the 
appendix can be cut nearly to half. Indeed, 
probably it would be closer to the truth to 
say that only about 25. cases were undoubt- 
edly true agenesis. 


Our cases present some interesting fea- 
tures aside from their rarity. One specimen 
belongs to a male cadaver; the age of this 
male was about fifty years. The abdominal 
wall had no scars from previous operations: 
the abdominal cavity was glistening and 
there were no adhesions whatever. The 
terminal part of the ileum could not be 
brought outside the abdominal cavity. 
It was resting in a flattened position on the 
m. psoas major covered by the peritoneum. 
The peritoneum was smooth and shining. 
The cecum was smooth and shining and 
the lower part of it was moderately 
movable. The appendix could not be 
located. We followed the tenia which were 
arranged in the following way: The tenia 
coli anterior subdivided in two parts; 
one continued its course and the other 
turned in a semicircular manner to the 
medial anterior border of the cecum and 
joined the medial tenia which had a 
normal course. The posterior tenia sloped 
downwards and gave out one branch which 
turned medially and fused with the medial 
branch of the anterior tenia. Nothing was 
found at the place of junction of the 
tenia. 

In order to ascertain whether we were 
dealing with a retrocecal appendix which 
did not take its origin right at the junction 
of the tenia, we made an incision through 
the peritoneum on the lateral side of the 
colon ascendens and cecum, exactly in 
the same manner as one employs for the 
mobilization of the duodenum by Kocher’s 
method. After the peritoneum was incised, 
the finger was inserted behind the inner 
lip of the peritoneum and the cecum 
lifted. The posterior surface of the cecum 
and colon ascendens was turned anteriorly 
and was carefully palpated. No cord or 
anything resembling an appendix could be 
located. Indeed, we believe that in the 
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operating room when one is unable to locate The length of the cecum from the hegin- 
the appendix in the usual way, one should ning of the lower lip of the ileocecal 
expose the posterior surface of the cecum by valve up to the dome was 3K in.; the 



Fig. t Fig. 2. Fig 3. 


the manipulation mentioned here. Failing 
to find any traces of the appendix, we 
mobilized the terminal part of the ileum 
by incising the peritoneal fold just across 
the m. psoas major and by inserting the 
finger and lifting the ileum. Occasionally w e 
found in cases of retrocecal appendix, that 
the terminal part of the ileum is bound 
down to the m. psoas major by a peritoneal 
fold. It might be of some use as a guide to a 
surgeon to know that the freely movable 
terminal part of the ileum does not necessarily 
mean that there is not a retrocecal appendix, 
but a terminal part of ileum bound down by 
peritoneal folds to the m. psoas does suggest 
a retrocecal appendix. When the ileum was 
raised, part of the peritoneum released from 
the psoas major was hanging from the 
ileum and a small piece from the cecum. 
It was thin and translucent, so that it was 
obiious that this band was not the 
appendix. 


width was 2b in. The outer surface of the 
cecum w'as smooth and shining. 

In several places strips of peritoneum 
from the visceral layer of the peritoneum 
twisted in a form of appendices could be 
seen; they were not, how'ever, seen at the 
time of dissection and are seen now after 
the specimen has been for months in a 
preservative solution. As can be seen in 
Figure 1, there is a small appendix-like 
projection on the anterior surface of the 
cecum, just lateral to the ileocecal junction; 
another similar projection which looks like 
an appendix can be seen just below the 
ileocecal junction at the borderline of the 
medial and posterior surfaces of the cecum 
(see Fig. 2), and also a third projection is 
seen hanging down from the cecum (see 
Fig. 2). This appendix-like projection 
which starts below the ileocecal junction 
corresponds approximately to the place 
where normally the appendix takes its 
origin, because it is at the junction of the 
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three tenia coli. However, there was no The second case was also found on the 
such projection when the cecum was dissecting table. It was that of a female 
first exposed and it appeared only after who died from tuberculosis. 



Fig. 4. 



Fig. 5. Fig. 6. 


the specimen had been lying in a preserva- 
tive solution for a few months; it represents 
only strips of visceral peritoneum. To 
ascertain whether there were any traces of 
the opening where normally the cecum 
opens into the appendix, the cecum was 
opened and the following was found: The 
ileocecal valve was well developed, its 
upper lip more developed than the lower 
one which is a normal arrangement. On the 
inner surface of the cecum which corre- 
sponds to the point of junction of the tenia 
coli on the external surface, there is a 
smooth place, but about Yi cm. below is a 
little depression (see Fig. 3). 

By trying to introduce a bristle, we saw 
that the depression ended blindly 1 mm. 
from the beginning. Looking from the 
outer side of the cecum at the pushing 
point of the bristle, one could see that it 
was pushing the wall of the cecum about 
.75 cm. from the root of the appendix- 
formed projection. Therefore it is quite 
clear that this little dimple had no con- 
nection whatsoever with the projection 
mentioned here. 


At the place of junction of the three 
tenia coli there were no traces of appendix. 

This second specimen is of great interest 
because it gives us some facts for critical 
analysis of some theories concerning the 
explanation of congenital absence of the 
appendix. 

As is known, among different theories 
explaining absence of the appendix, the 
theory of Schridde 12 is one of the most 
accepted. According to this theory, the 
appendicular portion of the primitive 
cecum fails to become arrested in its 
development as it normally should, but 
keeps pace in growing with the cecal 
portion proper and at maturity is indis- 
tinguishable as to caliber from a normal 
cecum. The reason why he gave such an 
explanation was that in his case the cecum 
belonged to a child fifteen months old; on 
the cecum were present six haustra instead 
of four. (As is known, the human cecum 
up to the age of four or five years has deep 
furrows which subdivide the wall of the 
cecum into four haustra; these haustra 
normally disappear at the age of four or 
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five years, due to intracecal pressure of the 
fecal material, and the cecal wall then 
becomes smooth.) 

The fact that in his case there were six 
haustra instead of four and also the absence 
of the appendix, made him believe that 
these two additional haustra are the 
modified appendix and he explained, on 
the basis of his specimen, that normally the 
appendix is formed by the arresting of the 
growth of the lower two haustra; that at 
some period of the embryonic stage ail 
six haustra are of the same size and width; 
later on the lower two haustra are arrested 
in their growth and form the appendix 
and the upper four continue to grow and 
form the cecum. Therefore , he advises: 
Whenever there is a congenital absence of the 
appendix count the number of haustra. 

In order to corroborate his theory, one 
has only to deal with such cecum where the 
haustra are present, which occurs only in 
cases of children up to four or five years; 
in grown persons there are no haustra and 
dealing with an absence of appendix in a 
grown person, one can neither corroborate 
nor disprove this theory unless one comes 
across a case of absence of the appendix 
in a grown person with an infantile type of 
cecum which actually is present in our 
second specimen. 

Four deep grooves cross the antero- 


lateral wall of the cecum; the upper groove 
separates the cecum from the colon ascen- 
dens and the lower three form four haustra 
(see Figs. 4 and 5); the inner surface of the 
cecum is covered by numerous rugae; the 
ileocecal valve is clearly seen (see Fig. 6). 
In this specimen, of course, one could not 
look for a dimple resemblingtheopeningof a 
primitive appendix on account of the rugos- 
ity of the whole lumen. This specimen does 
not clear up and explain the causes of agen- 
esis of appendix. However, it shows clearly 
that the theory of Schridde which is 
considered the most reliable cannot be 
corroborated by our analysis. 

SUMMARY 

1 . Agenesis of the appendix is exception- 
ally rare; several cases described as agenesis 
are rather marked hypoplasia of the 
appendix. 

2. To verify on the operating table the 
absence of the appendix in case it is not 
seen at the place of union of the three 
teniae, one should mobilize the cecum from 
the lateral side of the cecum and examine 
the posterior wall of the cecum. 

3. Bound down to the m. psoas major 
the terminal part of the ileum is very 
suggestive of retrocecal appendix. 

4. Our findings on specimen No. 2 do 
not corroborate the theory of Schridde. 


REFERENCES 


1. Morgagni. Adversaria Anatomica. 1719, 3: 14. 

2. Hunter, tV. Medical Commentaries. London, 1762. 

3. Haller, A. Elementa physioiogiae, vii. Liber 24, 

Sec. 3, 18. 

4. Dorland, A. N. Congenita! absence of vermiform 

appendix. Internal. Clin., 4: 44-54, 1925. 

5. Bloodgood, J. C. Arcb. gen. dc cbir., 7: 8o, 191 1. 

6. Swan, J. M. A case of congenita! absence of the 

vermiform appendix. Tr. Path. Soc., 18: 38. 
1898. 

7. Marie, R. Bull, et mem. soc. anal. 5: 466, 1903. 


8. Maurer, Z. Rare case of absence of appendix. 

Polska gaz. lek., 6: 155, 1027. 

9. Bradley, J. I. Congenital absence of the vermiform 

appendix. Arcb. Surg., 18: 1904-1908, I9 1 2 3 4 5 6 7 9- 

10. Jacobs, A. Congenita] absence (agenesis) of appen- 

dix and bicornuate uterus with one cervix. Am. J- 
Surg., 4: 500-307, 102S. . 

11. Marshall, H. T., and Edwards, R. T. Philippine 

J. Sc., December 1906, 1061-1063. 

12. Schridde, H. l)ber den Angeborenen Mangel des 

Processus Vermiformis. Virchows Arcb. f. Path. 
Anal., 127: 150, 1904. 



SIGMOID FLEXURE IN CONSTIPATION IN CHILDREN 

PRELIMINARY REPORT * 

Milton Tobias, m.d. 

LOS ANGELES, CALIF. 


I N the usual discussion of constipation 
in children, diet and habit formation 
are stressed. Diet is emphasized in 
infancy because the high calcium caseinate 
content of the artificial formula tends to 
constipate; habit formation is the motif 
in the older child because the behavior 
problem is favored in our modern pediatric 
treatment. Should we question their in- 
fallibility, and investigate more carefully, 
anatomical peculiarities of great interest 
may occasionally may be found. In a 
routine .v-ray examination, the descending 
colon in many constipated children fills 
the lower abdomen, and the diagnosis 
of redundant colon, or enteroptosis is 
usually made. The former term is purely 
descriptive and of little pathological im- 
portance; the latter is usually associated 
with an asthenic habitus that is only rarely 
present before puberty. These criticisms, 
I feel, are warranted, for loose inaccu- 
rate terminology never stimulates further 
investigation. 

This apparently excessive large bowel 
may be identified pathologically and radio- 
logically as the sigmoid flexure, and it is 
the sigmoid flexure I will discuss; the 
etiology of its enlargement and the patho- 
logical sequelae that often demand surgical 
intervention. 

The normal adult sigmoid flexure is 
usually s-shaped and small. It has been 
recognized since the seventeenth century 
that an apparently elongated and multi- 
Iooped sigmoid ' was normal 1 - 2,3 in in- 
fancy, -1- ' 7 but it remained for the memo- 
rable discussion at the French Academy of 
Medicine, in 1859, to crystallize the subject. 

At that time it was suggested that in 
congenital rectal atresia, the artificial 
anus be made on the right side instead of 
the c Ieft. Huguier found that the sigmoid 


flexure was long and tortuous and was 
directed transversely in the pelvis from 
left to right, reaching ordinarily to the 
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right iliac fossa. His work was subsequently 
altered by Bourcart, who described three 
types of sigmoid looping; the ascending, 
transverse and descending (Fig. 1). 

McMurrich, 8 in his manual on embry- 
ology, quoting Treves, explains the in- 


* Read at the meeting of the Los Angeles Surgical Society, January io, 1930. 
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fantile peculiarities of the sigmoid and 
their origin in the following manner. 

The lower portion of the large intestine is 
thrown into a loop which extends transversely 
across the lower part of the abdominal cavity, 
and represents the sigmoid flexure of the colon. 
At the time of birth this portion of the large 
intestine is relatively much longer than in the 
adult amounting to nearly half the length of 
the colon, but after the fourth postnatal month, 
a re-adjustment of the parts of the colon occurs, 
the sigmoid flexure becoming shorter and the 
rest of the colon proportionately longer, 
whereby the cecum is pushed downward until 
it lies in the right iliac fossa, the ascending 
colon being thus established. 

This physiologically elongated flexure 
with its immaturely developed musculature 
lies cramped and coiled in the small pelvis 
of the infant. The pelvis is smaller in the 
male than in the female and explains the 
greater frequency 9 of constipation and 
pathological flexures in the male child. 
When we recognize the presence of both 
factors, the marked infantile looping of 
the sigmoid and the smallness of the pelvis, 
it is easily understandable why accidents 
occur. The elongated flexure in late pre- 
natal or early postnatal growth when 
distended with meconium may kink or 
compress an intestinal portion with result- 
ing acute obstruction. 

We see megacolons for this reason in the 
fetus and often ' 0 in the newborn. The 
breast fed child, when its food is sufficient 
in quantity, usually has normal intestinal 
behavior. Nature has provided, in breast 
milk, a food which fulfills most accurately 
the metabolic requirements of infancy; 
it is liquid in composition and being most 
easily digested, absorbed and utilized, 
promotes normal intestinal function in the 
physiologically looped lower bowel . 11 This 
fact implies the compatibility of the breast 
milk feces and the adequacy of peristaltic 
function in propelling the intestinal 
material without disturbance. During 
development, the sigmoid flexure assumes 
the configuration of the adult s-shaped 
sigmoid. 


The persistence of the infantile macro- 
sigmoid beyond this period is no longer 
physiological,- and retards the evacuation 
of artificial foods. With the institution of 
artificial and mixed feeding, foods more 
difficult to digest are retained in the 
intestinal tract a longer period, to insure 
the greatest possible utilization. With the 
abundant refuse and casein of the new 
diet, a greater bulk of fecal material is 
passed through the elongated flexure . 5 
Habitual constipation of this weaning 
period inaugurates or increases the vicious 
circle that assures the persistence of the 
macrosigmoid . H>19 

When the constipation is permitted to 
continue, the vicious circle formed increases 
the tortuous infantile flexure and, there- 
fore, the associated constipation, and the 
smooth musculature of the sigmoid flexure 
is forced to progressively increasing exer- 
tion. According to Bloch, this musculature 
is not maturely developed and its reserve 
is, hence, not unlimited . 15 - 16 To recapitu- 
late, the fecal stasis, at first inconstant and 
brief, becomes more or less chronic. 1 ' 
Gaseous distention follows. The sigmoid 
musculature eventually becomes insuffi- 
cient and is unable to propel the increas- 
ingly constipated fecal material through 
its elongated tortuous channel . 18 Cathartics 
and enemas increase this insufficiency. The 
constant pressure of contained gas aids in 
forcing feces onward, yet exerts a distend- 
ing influence towards its weakened walls, 
and habitual constipation results. Certain 
accessory factors may exert their influence, 
as the muscular atony in rickets, myxe- 
dema and severe diarrhea. 

Before discussing the more serious se- 
quelae of the elongated, or macrosigmoid, 
the question arises whether it represents a 
physiological need. During infancy, the 
most economic period in life, food is most 
accurately adapted to metabolic require- 
ments and must be complete!}' utilized, to 
prevent, in so immature an organism, 
general or intestinal disturbances, which 
may be fatal. Bloch has found glands 1 -' of 
Lieberkiihn, with Paneth cells, in the 
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elongated colon of infancy, and Max 
Rubner 20 attributes the better utilization 
of cow’s milk by the infant as compared to 
the adult to the presence of additional 
secretory glands in the elongated colon. 
Babak, 21 following the work of William 
Roux on functional adaptation, inves- 
tigated the influence of various types of 
food upon intestinal length in the omni- 
vorous tadpole. The more artificial the food 
and the more difficult its digestibility, the 
greater was the elongation of the colon. 
When we bring this work in functional 
physiological morphological relationship 
to food, we may suggest that foods abound- 
ing in cellulose and hence with difficulty 
digested aroused and caused a relative 
enlargement of the intestinal surface. With 
the feeding of abundant cellulose enclosed 
foodstuffs during the weaning period, the 
persistence of the macrosigmoid may be 
visualized as a necessary accommodation 
to insure adequate utilization. 

The conception described is purely 
mechanical. Whatever role the vegetative 
or endocrine systems assume, has not yet 
been determined, and must be part of 
our future problem. 

It may be advisable to state here that 
in my cases of macrosigmoid, glandular 
treatment was ineffective, and only a purely 
mechanical therapy brought about com- 
plete restoration of normal function. 

Elizabeth F., aged six, was habitually con- 
stipated since birth. Spontaneous bowel move- 
ments never occurred. Drastic cathartics and 
enemas were required to effect daily defecation. 
The child, under constant medical care was 
diagnosed a behavior problem, and, for a 
period of years, was so treated without result. 

When examined, she was 46?^ in. tall and 
weighed 41 lb. Physical examination was 
otherwise negative. Proctoscopic examination 
likewise revealed no pathology. A 2000 calorie 
diet, high refuse, with 12 per cent protein, 
23 per cent fats and 65 per cent carbohydrate 
and one tablespoon of olive oil by mouth, was 
given, without results. Vitamine b was later 
added in the form of malt extract, and was 
likewise ineffective. 

A 2000 calorie diet, low in refuse, and one 
tablespoon olive oil by mouth, was followed by 


almost immediate result. During six months, 
on this regimen, Elizabeth had two spontaneous 
bowel movements daily. Her weight has in- 



Fig. 2. 


creased to normal from 41 lb. to 50’ j lb. 
Nausea and anorexia have never returned. 

I am presenting only 1 case, because 
of limitation of time. The radiologist’s 
diagnosis was: 

Stases caused by marked redundant descend- 
ing colon and the trap-like effect, both hepatic 
and splenic flexures (Fig. 2). 

A more accurate analysis suggests many 
important inferences. Clinically habitual 
constipation, nausea, anorexia, malnutri- 
tion have been present since birth. All are 
attributable to the intestinal pathology. 
Onl}' drastic cathartics and enemas made 
defecation possible. The enormous elonga- 
tion of the sigmoid flexure, muscularly 
insufficient, represents a functional, rela- 
tive stenosis. Nausea and anorexia are not 
due as Kerley 22 suggested in his article on 
Enteroptosis in children, to retention of 
gastric contents, but to reverse peristalsis 
aroused by the abnormal behavior of the 
intestines. The apparent stasis and trap- 
like effect at both flexures and the forty- 
eight hour retention of barium in the 
transverse colon were also functional, and 
have since disappeared. With intestinal 
rest, all symptoms disappeared and normal 
intestinal behavior, after these years of 
muscular insufficiency, was resumed. The 
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musculature of the sigmoid flexure became 
sufficient. 

Elizabeth, in her treatment, was placed 



Fig. 3. 


upon a high refuse diet, then one rich in 
vitamine b. Both were inadequate, and 
gave no relief. When refuse, cellulose, was 
subsequently removed from her diet, and 
oil was administered by mouth, response 
occurred almost immediately. 

Glandular therapy given in the beginning 
was ineffective. 

With intestinal rest, the insufficiency of 
the sigmoid flexure musculature became 
sufficient. Subsequent radiological studies 
have been demonstrated, showing the 
partial return of the markedly elongated, 
tortuous, insufficient sigmoid to its normal 
size and contour (Fig. 3). 

We may consequently infer that, just as 
removal of refuse, reduction of gas forma- 
tion and stagnation have been followed by 
a reduction in size of the macrosigmoid and 
have reestablished normal physiology, so 
the reverse may likely be true: that the 
elongation of the sigmoid, and its muscular 
insufficiency followed habitual constipa- 
tion and the intake and retention of 
excessive indigestible material. 

In the case presented, there is a definite 
clinical pathology due to abnormal be- 


havior of the intestinal tract. We can visual- 
ize how a more pronounced muscular 
insufficiency can lead to a muscular decom- 
position, with resulting megacolon or 
volvulus. 

Stage of Decomposition: The child with 
' a macrosigmoid, habitually constipated, 
usually avoids the dangerous intestinal 
complications which may threaten life. 
When the musculature of the elongated 
sigmoid becomes insufficient and the peris- 
talsis is no longer able to cause evacuations, 
muscular hypertrophy occurs. When 
decomposition becomes complete, the sig- 
moid, unable to empty itself, commences to 
dilate. Gas formation and muscular hyper- 
trophy are temporarily able to propel 
feces into the rectum. With decomposition, 
however, the flexure becomes filled and 
either kinks at the rectal sigmoid junction, 
or forms a valve. These constitute a steno- 
sis and the true picture of megacolon 
results. During any pre-megacolon stage, 
treatment and cure are made possible by 
one procedure: rest. Rest in mega colon is 
attained through the insertion of rectal 
tube facilitating a constant drainage of 
feces and gas; the ingestion of a diet low 
in refuse, and oil by mouth; or when 
necessary a colostomy may be done 
(Kerley). 

Kinking occurs at the place of transition 
from flexure to rectum for several reasons: 
the presence 23 of a natural narrowing and 
the lack of fixation of the mesentery at 
this place so that the upper portion is 
mobile while the lower is not. 

Roser has made a diagram and 
described 24 a type of stenosis at the r octal 
sigmoid junction with valve formation 
resulting from loop formation and fecal 
stasis. On rectal examination, the small or 
index finger when admitted, apparently 
enters a large sac-like cavity: despite the 
patency to the finger, the gruel-like con- 
tents are not satisfactorily evacuated. 
The colon is markedly distended and the 
abdomen extremely large. With the intro- 
duction of a rectal tube, the intestinal 
contents are evacuated, and the valvular 
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mechanism disappears but the stenosis 
recurs, when the intestinal portion above 
the functional structure is permitted to 
overfill. 

The elongated sigmoid flexure and train 
of events, just described, lead to habitual 
constipation, gas formation, distention 
and finally decompensation of the intes- 
tinal musculature. At the rectosigmoid 
junction, the flexure distends against the 
immobile rectum, compressing it, some- 
times causing a pre-megasigmoid. Such a 
stenosis is relieved only after long drainage, 
permitting the tone of the intestinal 
musculature to return to normal and 
subsequent dietary and medical care pre- 
vents the recurrence of obstinate 
constipation. 

Although volvulus of the sigmoid does 
not occur during childhood, its precursor, 
the macrosigmoid, is definitely a part of 
our subject. The manner in which the 
macrosigmoid predisposes to volvulus is 
evident; time will not permit its discus- 
sion (Fig. 4). 

SUMMARY 

1. The sigmoid flexure of the infant is 
usually elongated and looped. Its rneso- 
sigmoid is attached relatively high on the 
vertebral column and is freely movable. 

2. During infancy it represents a physio- 
logical condition in which breast milk and 
peristaltic adequacy result in normal bowel 
movements and the eventual assumption of 
normal adult sigmoid configuration. 

3. With errors in artificial feeding, and 
the feeding of excessive food material 
which is digested with difficulty, the infan- 
tile elongated and looped sigmoid (rnarco- 
sigmoid) persists, instead of assuming the 
normal adult contour and size. 

4. The persistence of the elongated and 
looped sigmoid flexure beyond infancy 
represents a pathological situation which is 
an etiological factor in the causation of 
chronic constipation, mega colon and vol- 
vulus. In the clinical histories of these 
conditions, the constipation dates always 
from birth or from the time of weaning. 


5. The abnormal position of the infantile, 
macrosigmoid in the adult sometimes leads 
to carcinoma of the sigmoid and may inter- 





Fig. 4. 


fere with the correct diagnosis of exudates 
or tumors in the right iliac region, should it 
extend thereto. 

6. This conception stimulates the early 
recognition of the pre-Hirschsprung and 
pre-volvulous stages. Through proper ther- 
apy, such disastrous entities may some- 
times be prophylacticalty treated. 

7. The treatment is essentially one of 
rest. The feeding of foods easily digested, 
of as little bulk as possible is called for, for- 
cellulose and refuse cause fecal stagnation, 
gas formation and intestinal distension. 
Removal of refuse makes intestinal rest 
possible. The secondary injuries to the 
abdominal wall of inflammatory nature 
tend to subside with a low refuse diet and 
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the addition of oil b} 1 mouth. Alvarez has 
emphasized the rapidity with which the 
distended colonic musculature fatigues and 
assumes a refactory condition. 

Its tone returns. The decompensated 
intestinal musculature responds to rest as 
does the musculature of the heart, and 


without intestinal rest, healing cannot 
occur. 

8. By these therapeutic means, the 
persistent infantile elongated flexure is 
readily responsive and in time, according to 
our investigations, will assume the normal 
shape and size in the child. 
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PRESENT CONCEPTION AND TREATMENT OF 

SHOCK* 

H. L. Wenger, m.d. 

PATERSON, N. J., AND WOODSIDE, L. I. 

I N spite of the vast amount of experi- nerves were allowed to remain intact 
mental work and clinical data avail- with the blood vessels tied, i.e., the blood 
able, the subject of shock, both medical supply to the muscles which were injured 
and surgical, is still little understood, was destroyed. This experiment clearly 
There have been assumed many and varied proved that some substance, which was 
explanations of the condition, some of given off by the injured muscle itself 
which are still accepted as at least in part (eighteen to twenty minutes after injury) 
correct. Others have been discarded was the cause of the drop in blood pressure, 
entirely. This shock occurred only after the blood 

The mechanism of surgical shock has was permitted to flow into and out of the 
been studied recently by capable men, damaged region. This clever experiment 
among them being Cannon, Henderson, was performed by Cannon 2 of the British 
and Crile. A number of facts has been Shock Committee. 

definitely established . 1 Crile believed that Dale and Laidlow 5 studied experimental 
shock was caused by exhaustion of the shock by injecting histamine, which in the 
vasomotor center by excessive stimulation cat family causes typical shock-like failure 
of the nerve fibers in injured parts of the of the circulation. The picture resulting 
body. However, later experiments proved from the injection was similar in every 
that in shocked animals the vasomotor respect to the shock which resulted from 
center remains active and that local the local injury to a muscle or group of 
vasomotor relaxation follows section of the muscles, when injured by crushing. The 
nerve trunk. Later 1 Henderson demon- studies of these men were rather complete, 
strated that in the early stages of shock, the Blood pressure readings, blood chemistry, 
blood pressure remained unchanged, al- hemoglobin, cell counts, and plasma vol- 
though there was a diminished flow of umes were recorded in both the arterial 
blood from the heart, which demonstrated and the venous blood; and finally there was 
that for a time at least the vasoconstricting examination of the organs. The vena cava 
mechanism is intact. in the thorax was found to be flaccid and 

These experiments were later confirmed half empty. The condition of the portal 
by artificially producing shock. It was vein was the same. The arteries, both large 
observed that in the cat shock could be and small, also contained little blood and 
induced by traumatizing the flexor group were found to be constricted rather than 
of muscles of the thigh by crushing with dilated. This latter finding appeared to 
pincers (not by hammering). be paradoxical in the face of a low blood 

Prior to producing injury to the muscle, pressure. The amount of blood in the liver 
the cord in the lumbar region was severed, and in the spleen was markedly decreased. 
Yet when the muscle had been crushed Since the blood was not to be found in 
with pincers, shock resulted. The experi- the larger vessels or in the organs in which 
ment was carried still further by cutting one would expect to find it, it was necessary 
the nerves to the limb at the point of to seek elsewhere for the missing volume, 
emergence from the pelvis. Furthermore, The small volume of blood which was found 
the shock was not produced when the remaining in the vessels was concentrated, 

* From the Surgical Service of Dr. T. A. Clay, Paterson General Hospital. Submitted for publication 

November 15, 1930. 
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The British Shod, (.'omniittee ' 1 per- 
formed further complete studies vvhtih 
confirmed these findings. To determine 
blood volume, they injected vital ted stain 
in tiie normal animal and in the animal in 
shock. By tiie use of tiie Dubn-aq color- 
imeter, plasma volumes were then esti- 
mated. They tints definitely showed tiie 
loss in blood volume in shod: where no 
actual hemorrhage had taken place. 

Through these experiments certain con- 
clusions are to he drawn. The marked 
hypotension in surgical shock is not due 
mainly to a loss of arterial tone or to failure 
on the part of the heart. It is apparently 
due to a lessened flow of blood to the right 
auricle, caused mainly by an accumulation 
of blood in the capillaries and a loss of 
plasma from the greater vascular tree. This 
accumulation might be brought about by a 
direct injury to the part (as in surgical 
operation) or it might he caused by vas- 
cular poisons absorbed from damaged tis- 
sues. (A case of shock due to snake bite 
poisoning is reported by Atchiey. 1 ) 

Clinically these cases show* a low or 
falling arterial pressure, a rapid thready 
pulse, a subnormal temperature, cold 
skin, moist with perspiration, a pallid or 
grayish or slightly cyanotic appearance. 

This condition is met with frequently 
in the active hospital; and as a rule, 


"mu! ifir treatment " i*- ordered. UmiuIIv 
this t on-.!***, in application of heat, seda- 
tives ior pain and regie*.* ru* **, and fluids; 
and in *c\rfe (,1‘c , elevation of the foot 
of the bed. I kit it i*. chieflv with tiie restora- 
tion of.! deficient < ir. illation that v.c should 
com nil nup.eb.e-. Stimulant*, have been 
di i.udrd ,!■. iit(*Hr(.tiiai. Cardiac stiinuia- 
tiori in tin* ab-ente of inrdiac disease i> 
not indu.ited. Adrenalin i*> contraindicated 
bev.tti'e it i am e-, further constriction of the 
arterial *. e**e!s and not an increased 
nutritive flow through the capillaries. This 
restoration of volume can only be obtained 
bv mh Teasing the volume flow. 

Biuids ntav be given by mouth or by 
rectum. But these routes are often either 
inij>ossib|t- or inadequate, fluids given 
• ubnit.uH-oush are absorbed too slowly bv 
the damaged capillaries, especially if the 
shock is at all severe. Intravenous injection 
is really the only method by which the 
volume of circulating fluid may be in- 
creased quickly and surely. 

Blood transfusion is undoubtedly the 
best way of restoring volume; but this has 
the disadvantages of not being available 
or of the supply’s not being adequate, 
not to speak of the time element and 
technical procedure necessary. Many sub- 
stitutes for whole blood have been used. 
Among those in use are acacia, hypertonic 
glucose, normal saline, and combinations 
of two nr more of these. Theoretically, 
acacia has the proper viscosity and the 
osmotic pressure of the blood colloids and 
it is chemically inert and harmless. Thus 
it retards the passage of the water from the 
vessels. However, there are objections to 
the use of acacia, chief among these being 
reports of anaphylaxis. 

Hypertonic glucose increases the blood 
volume and extracts fluids from the tissues 
into the vessels, and at the same time 
supplies carbohydrates. But since Cannon 
showed that the blood sugar is above 
normal in shock and that there is no 
decrease in the alkali reserve, I see no indi- 
cation for the employment of this solution. 
There are no acetone bodies in the urine. 
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The loss of plasma volume in shock differs, 
for example, from the loss found in the 
diarrheas of infancy in that it is not 
accompanied by acidosis. 0 Podgett and 
Orr, in treating experimental shock with 
glucose solutions, found almost identical 
results whether given with or without 
insulin. It seems most likely that the 
beneficial effects of the glucose solution 
are due mainly to the water introduced 
with the glucose. 

Experience till recently with the use of 
normal saline solution has not been entirely 
satisfactory. The explanation of its failure 
was thought to be due to the fact that since 
it is a crystalloid solution, it is so readily 
permeable that it does not maintain the 
blood pressure increase that follows im- 
mediately on the injection. Recently, 
however, the work of McFee and Balbridge 0 
with saline solutions and Warthen’s with 
dextrose have stimulated the use of 
intravenous infusions in larger quantities. 

It seems from the work they report that 
the value of intravenous infusion was not 
fully appreciated because the quantity of 
fluid used was insufficient. In the surgical 
department of the Johns Hopkins Hospital 
from 300 to 1000 c.c. of 5 per cent dextrose 
in normal saline is given by needle, three 
way stopcock, syringe method, when only 
a small amount of intravenous fluid is 
needed to overcome shock. When, however, 
the condition of the patient necessitating 
the initial administration is likely to persist, 
or when the patient has veins unsuitable 
for repeated punctures, a cannula is 
inserted into the incised vein and con- 
tinuous flow is maintained 7 (Hendon 
method). 

In the few cases which we have treated 
with large quantities of intravenous in- 
fusion, the results have been gratifying. 
One case of intestinal obstruction received 
3300 c.c. of saline in twenty-four hours, 
following resection of 14 in. of gut. In this 
case Iacrimation appeared and the infusion 
was stopped. Since the blood chlorides are 
rapidly lost in intestinal obstruction with 
the vomiting, it was thought that in this 
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case the infusion was the decisive factor in 
the patient’s recovery. Another patient 
having appendicitis with peritonitis whose 



Fig. 1. 


systolic pressure was 100 after incision 
and drainage under nitrous oxide anesthe- 
sia, was given a total of 4000 c.c. of normal 
saline intravenously in two doses within 
forty-eight hours postoperative. In this 
case the opinion prevailed that the infusion 
was the therapy that turned the tide in the 
patient’s condition. 

The amount of fluid used varies in many 
clinics. But water intoxication should not 
take place if the blood pressure is carefully 
watched and if the injection is discontinued 
when the patient begins to perspire or has 
Iacrimation. I have given as high as 1700 
c.c. in one hour to a patient in shock follow- 
ing gastroenterostomy for malignant ob- 
struction. There was no ill effect. In this 
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case the systolic pressure was 105 on leaving 
the table and following the infusion it rose 
to 150. This patient had a moist tongue 
and lips for twenty-four hours following 
the procedure and of course no fluid was 
required by mouth. 

Some of the patients had chills immedi- 
ately following the infusion of the saline. 
Matas s feels that a chill following this 
therapy is an indication of resistance and 
vitality, because it was absent in his more 
debilitated subjects. He found that a larger 
percentage of his cases having reactions 
recover. This then may be of sonic prognos- 
tic value. 

I have found it difficult to give large 
quantities of fluid intravenously with the 
usual gravity method. Among other objec- 
tions, this gravity method is too slow. 
Because of these inconveniences, the Scan- 
nell apparatus for transfusion was used. 
However, it is cumbersome and somewhat 
complicated. The apparatus described be- 
low is an outgrowth of these difficulties. 

A glass T-tube is inserted between the 
gravity tube and the needle, which needle 
should preferably be of the type with a 


shield to rest on the patient’s arm. To the 
perpendicular of the T-tube, by means of 
rubber tubing, a 50 c.c. Luer syringe is 
attached. The other equipment required 
is the ordinary infusion bottle for trans- 
fusion and an artery clamp. 

The artery clamp is placed on the tubing 
just above the T-tube. When the clamp is 
removed, the fluid flows into the vein and 
into the syringe displacing the plunger. 
When the syringe is full, the clamp is 
reapplied; gentle pressure is exerted on the 
syringe, thus forcing the fluid into the 
vein. The clamp is removed and the pro- 
cedure repeated until sufficient fluid has 
been given. In my cases 500 c.c. are given 
in a period of from thirty to forty minutes. 
In no case have there been any ill effects 
from giving the fluid at this rate. 

The advantages of the apparatus lie 
in its simplicity; in the fact that the treat- 
ment can be given at the bedside; that the 
patient is but slightly disturbed; that a 
large volume of fluid may be given in a 
minimum of time; and that the flow into 
the vein is continuous. Thus there is no 
clotting in the needle. 
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OPERATIVE TREATMENT FOR ADRENAL CORTICAL 

OBESITY * 

Harry Koster, m.d., f.a.c.s., M. Goldzieher, m.d., W. S. Collens, m.d., and 

A. W. Victor, m.d. 

BROOKLYN, N.Y. 


I T is well recognized that one type of 
obesity frequently encountered is due 
to an endocrine imbalance. This im- 
balance may be precipitated by an altered 
activity of one, or any combination, of 
several glands which include the gonads, 
the thyroid, the pituitary and the adrenals. 
The obesity occasioned by a disturbance in 
the adrenals is perhaps less often recognized 
and understood than that of any other 
group. The eunuchoid, the hypothyroid, 
and the hypopituitary types are well known 
and readily diagnosed. It is our impression 
that the type due to adrenal disturbance 
also presents a very definite syndrome. 
The obesity of adrenal origin is always 
associated with a disturbance in the 
cortex. This disturbance is based on 
either a diffuse cortical hyperplasia or a 
cortical neoplasm. These pathological 
changes produce three different syndromes 
depending upon the age of the individual 
at the time of their development. If the 
lesion occurs during intrauterine life, there 
is a disturbance in sexual development 
causing hermaphroditism, in a large num- 
ber of cases. When the pathological changes 
begin during early infancy, precocious 
sexual development results. This type is by 
far more common in the female, and is 
very often associated with obesity, ex- 
cepting when the adrenal cortex is the 
seat of malignant neoplasm. The third 
type develops during adult life and is 
accompanied by obesity, changes in the 
secondary sexual characteristics toward the 
male line, such as hirsutism, thickening of 
the skin and changes in the voice. Amenor- 
rhea of variable duration is a concomitant 
feature. The obesity may reach extra- 
ordinary degrees. The fat is generally 
distributed with an accentuated deposition 
in the hips, buttocks and abdomen, 
breasts, thighs and arms. The forearms and 


legs are frequently singularly free from fat 
accumulation. The hands and feet are 
rather small. Related to this third group is 
the obesity in old women with the growth 
of hair in the face. Examination of the 
adrenals in the latter cases invariably 
reveals the presence of one or several 
cortical adenomas. 

It has been known for some time that 
the adrenal cortex influences fat metabo- 
lism. This relationship has been experi- 
mentally demonstrated by the fixation of 
blood fats in the tissues after injection of 
interrenin, the specific principle of the 
adrenal cortex isolated by one of us 1 - 2 . 
These observations have been confirmed 
recently by Kohno , 3 Schmitz and Mil- 
bradt , 4 Reiss 5 and others. In the light of 
these facts some older experiments gain 
new interest. Adler , 6 McKinlay and 
Fischer , 7 Castaldi , 8 Fieschi 9 and others 
obtained a considerable increase in body 
weight if they fed their animals dried 
adrenal cortex. McKinlay and Fischer also 
observed a stimulation in the develop- 
ment of the testicles while Adler who fed 
dried cortical adenoma to tadpoles ob- 
tained premature male sexual development 
together with rapid growth. Very impor- 
tant are also the observations of Iscovesco 10 
and Fieschi who both saw a rapid growth 
of hair in rabbits after shaving if they were 
fed cortical substance. 

The relationship of cortical hormone to 
fat metabolism and the results of the 
feeding experiments quoted here seem to 
indicate that a hyperactivity of adrenal 
cortex may be able to produce pathological 
fat deposition and may also account for 
pathological growth of hair. The logical 
conclusion therefore is that obesity and 
hirsutism accompanying adrenal cortical 
hyperplasia or tumor are an expression of 
cortical hyperfunction. On this basis it is 
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rational to propose similar surgical therapy lb. One hundred and twenty-five pounds of that 
to that advocated for other hyperfunction- weight were gained in the past year. Her voice 
ing glands, as for example the thyroid, became deep rough and masculine in char- 



Fig. i . Low power view of whole cross-section of adrenal 
gland. Note two distinct strata of cortex and narrow 
layer of medullary tissue in center. 


This line of thought was put to the test in 
the following case. 

K. B. female, twenty-three years old, com- 
plaining of extreme obesity was admitted to 
the Crown Heights Hospital on Sept. 27, 1929. 
She is one of seven children, all others of whom 
are perfectly well. There is no history of 
metabolic disturbance in the family. She began 
menstruating at the age of thirteen. She was 
very irregular, the intervals varying from two 
weeks to three months. The flow lasted seven 
days, was scanty, and without pain. Her 
appetite was voracious, she was not con- 
stipated, had no nausea, belching or polydipsia. 
She had a marked frequency of urination and 
nocturia, often voiding as many as fifteen times 
a night. At twelve she had influenza, at which 
time she weighed 100 ib. During convalescence 
after “tonic” treatment she began to gain 
weight, so that within a year she gained 75 lb. 
She continued to gain progressively until on 
admission (eleven years later) she weighed 335 



Fig. 2. Cortex of adrenal. Outer stratum with extensive 
lipoidosis. Intermediary stratum with darker cells 
containing but little lipoid. Low power. 


acter. Hair began to appear on her chest, face, 
abdomen, forearms and legs. 

On examination she presented the following 
findings: A young woman extremely obese, 
with fat distribution particularly in the region 
of her abdomen, hips, arms and thighs. There 
was a marked growth of hair on her face, 
extremities, breasts and a masculine distri- 
bution of pubic hair extending up to the 
umbilicus. Her voice was deep and her skin 
thick. 

Laboraton r Fmdings: Urine, specific gravity 
1018, no albumin, no sugar, microscopic 
negative. Blood count, hemoglobin S5 per cent, 
red blood corpuscles 5,160,000, white blood 
corpuscle 8,500, polynuclears 78 per cent. 
Blood pressure 105/62, lymphocytes 21 per 
cent, monocytes 1 percent. X-ray, skull showed 
a normal sella turcica. Wassermann test nega- 
tive. Kahn-test negative. Basal metal rale, 
plus 8 per cent. Blood chemistry, sugar 120, 
creatinine x.i, urea xo.o. 
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A perirenal insufflation of both kidneys was 
performed with the pui pose of visualizing the 
adrenals by means of the x-ray, but the 


trophied, probably three times the size of a 
normal gland. No adenomas were visible, the 
surface was regular and smooth. The wound 



Fig. 3. External portion of cortex with extensive 
lipoids. High power. 


extreme obesity prevented obtaining a con- 
clusive result. 

Diagnosis: On the basis of these findings the 
diagnosis of hyperfunction of the adrenal 
cortex was made. The diffeiential pathological 
diagnosis between coitical adenoma and diffuse 
bilateral hypeiplasia, however, was merely 
speculative and had to wait surgical inspection. 

Opei ation andFindings: The incision extended 
from the tip of the last right lib to the anterior 
supeiior spine, dovm to the perirenal fat. This 
was stripped from the kidney which was then 
drawn into the Iow r er angle of the wound, 
covered by a lap sponge and held there by a 
retractor. The hand was then introduced high 
into the vault of the exposed area and the 
fingers found the adrenal gland in the fat. 
It was easily recognized by its firmer con- 
sistency and slightly granular surface. It might 
be noted here that if any difficulty is experi- 
enced in exposing it to view', it is easily obviated 
by resection of the last rib. A ring clamp placed 
on the organ helps expose it to view. The right 
adrenal so exposed was very much hyper- 
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Fig. 4. Central stratum of cortex and pheochrome tis- 
sue. Cortical cells darker and granular. Many capil- 
laries filled w ith red blood cells. High pow r er. 


was closed in layers and a similar incision made 
on the left side so that the left adrenal might 
be exposed. This was even slightly larger 
than the right, had a smooth surface, showed 
no adenomatous growth and was therefore 
resected after the blood vessels entering it 
ware ligated. A cigarette drain was placed in 
the vault, the kidney was reposited and the 
v'ound was also sutured in layers. The drain 
was removed in forty eight hours and the wound 
treated like that of a nephrectomy or pyelo- 
tomy operation. Primary union was obtained 
on the eighth day, the sutures wei e then re- 
moved and the patient proceeded to convalesce 
uninterruptedly. 

Pathological Findings: The measurements 
of the gland wore as follow's: 


Length 
Width . 
Thickness. 
Weight . 


62 mm. 
39 mm. 

1 1 mm. 
16 grams 


The gland is embedded in soft yellow' fat 
tissue. It takes careful preparation to separate 
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this from the surface of the gland. The gland 
itself is light yellow in color and fairly soft to 
touch. Its substance is somewhat friable as a 
result of which the gland was slightly injured 
on removal. Sections made perpendicularly to 
the longest diameter of the gland show a rather 
broad cortex which divides clearly into two 
strata. The outer layer which is about 3 mm. 
in width is of bright yellow color. The other 
stratum is of a darker brownish color. Com- 
pared to the bulk of the cortical tissue there is 
but scanty medullary tissue present (Fig. 1). 
Only at the lower pole and corresponding to 
the hilum of the gland are more substantial 
amounts of medullary tissue found. 

Microscopical examination shows that the 
glomerular layer of the cortex has practically 
disappeared inasmuch as the fasciculata reaches 
up to the capsule (Fig. 2). The cells of this 
layer are very large and look like plant cells 
(Fig. 3). The vacuolar character of these cells 
ceases almost abruptly, for the polyhedral 
cells of the deeper stratum are well stained and 
their cytoplasm is finely granular (Fig. 4). 
These cells stain quite well with eosin but they 
are slightly basophilic. The solid mass of these 
cortical cells shows scattered islands of vacuolar 
cells similar to those of the outer stratum. The 
central portion of the cortical tissue surround- 
ing the larger vessels or bordering on the 
medullary tissue shows a great deal of brown, 
finely granular pigment. 

The cells of the medullary tissue are large, 
polyhedral, with abundant chromaffine granula- 
tion. They are imbedded in a fine reticulum and 
separated by a multitude of capillaries most of 
which seem to be collapsed. The larger veins 
of the gland particularly those close to the 
hilum show well developed musculature. 

Postoperative Course: This was uneventful, 
the patient leaving the hospital with both 
wounds healed fourteen days after operation. 
During her stay the highest temperature was 
ioo°f. on the second day postoperative. The 
blood pressure which two days after operation 
was 105/62 rose so that on the sixth day it was 
146/68. On discharge it was 1 10/60. 

The first month she lost 25 lb. and thereafter 
15 lb. a month so that on October 8, 1930, she 
weighed 190 lb., having lost a total of 145 lb. 
This loss is even more significant because before 
she came under our observation she had 
received 12 grains of thyroid extract daily over 


a period of nine months with a total loss of 
weight of only 17 lb., following which period she 
gained 125 lb. in the course of a year. At the 
time she took thyroid treatment her basal 
metabolic rate had risen to plus 38 per cent. 
For the first two months after her operation she 
menstruated every two weeks and since then 
her menstrual periods have been regular even- 
month for a period of five days. 

Six weeks after operation the patient 
reported the observation that the hair on her 
head had lost its normal curl and became quite 
straight. 

Her nocturia has been reduced to twice a 
night. Her appetite is normal. It is to be 
stressed that since operation, she has received 
no medication, nor has she been subjected 
to any dietary restrictions. 

Discussion: The striking results obtained in 
this case by unilateral adrenalectomy vividly 
demonstrate the value of reducing the mass of 
hyperactive cortex in the treatment of this 
type of obesity. The rationale is similar to that 
of subtotal thyroidectomy for hyperthyroidism. 

The success of this operation induced us to 
try the same in another case which we believed 
might have a similar pathological basis, in 
spite of certain clinical differences, such as fat 
forearms and legs; broad, heavier bones in the 
hands and feet, heavy bones in the face with 
marked molar prominences, normal menstrual 
history. Surgical exploration however, revealed 
adrenals of not more than ordinary size. 
Histological examination of one of the glands, 
removed at operation, failed to demonstrate 
changes of the cortex. The postoperative 
observation of this patient did not show any 
noteworthy depletion of the fat deposits. 

This observation emphasized the importance 
of an accurate diagnosis of adrenal cortical 
hyperfunction before the removal of an adrenal 
for the cure of obesity, nor should an adrenal 
gland be removed before the other gland had 
been inspected. This is particularly important 
in the cases where the adrenal lesion consists of 
a unilateral adenoma, in which the other gland 
might appear practically normal. In a case of 
bilateral hyperplasia like the one reported here, 
the choice remains with the surgeon who prob- 
abfy will find it easier to remove the left gland. 

Conclusion: A successful operative treatment 
has been described for the cure of obesity due 
to adrenal cortical hyperfunction. 

[For References see p. 317-] 



A CASE OF 

SPONTANEOUS HEMOPNEUMOTHORAX 

(WITH SOME SIMULATION OF AN ACUTE SURGICAL ABDOMINAL CONDITION)* 

A. T. Milhorat, m.d. 

NEW YORK 

R ECENTLY Hurxthal 1 reported a interest and importance because the symp- 
case of spontaneous hemopneum- tomatology at first suggested the need of 
othorax in a young male who pre- surgical intervention in a case where 



Fig. i. Fig. 2. Three months after onset of illness. 


sented many of thesymptoms characteristic 
an acute surgical abdominal condition, of 
This article and that of Doria 2 
published about the same time are the 
only reports in the literature that we have 
been able to find of the occurrence of 
hemopneumothorax without preceding 
trauma. The former report is of especial 

1 Hurxthal, L. M. An unusual case of spontaneous 
idiopathic hemopneumothorax with certain features 
resembling an acute surgical abdomen. New England 
J. M.y 19S: 6S7, 192S. 


such procedure would be fraught with 
grave danger. 

During the past year we have followed 
a case that resembles Hurxthal’s in practi- 
cally every detail, and the striking similar- 
ity of the two, we believe, warrants the 
reporting of this rare and interesting 
condition. 

R. Z., a twenty-year old Cuban office 
worker, was referred to this hospital by his 
physician on May 3, 1929, with the provisional 
diagnosis of acute appendicitis. He had been 
well previous to twenty-four hours before 


: Doria, R. Emopneumotrace spontanco con versa- 
mento bloccato. Rxforma mcd., 44: 552, 1928. 


* From the Department of Medicine, College of Physicians and Surgeons of Columbia University and the 
Presbvteriun Hospital, New York City. Submitted for publication November 28, 1930*. 



3X6 American Journal of Surgery Mllhorat HemOpneUmOtllOraX 


August, 1931 


admission when he felt a sudden, steady, 
sharp pain in the left shoulder while riding 
comfortably in the subway. The pain later 



Fig. 3. 


spread to the precordium and came to be worse 
on inspiration, making it difficult for him to 
breathe. He went to bed but was unable to 
sleep because of dyspnea, while the pain per- 
sisted and gradually extended to include the 
whole left chest. Twelve hours after the onset 
of his symptoms he developed a pain in the 
mid-epigastrium which spread over the entire 
abdomen and was most severe just below the 
xiphoid cartilage and in the right lower 
quadrant. There was no vomiting, cough or 
hemoptysis. 

Past Historx-: He was always healthy until two 
years before admission. Since then he has had 
frequent colds winter and summer, but worse in 
winter. He had chicken-pox at six years, 
mumps at ten years, and influenza in 1923. 
Eleven months before his present illness he had 
pleurisy without effusion on the left side, and 
was in bed for five weeks. He has had no 
chronic cough, no night sweats, and no hemop- 
tysis. The family history was essentially 
irrelevant. 

Physical examination showed a well-devel- 
oped and well nourished lanky boy slightly 
dyspneic but not orthopneic. He was quite 
pale and without evident cyanosis. The pulse 
was slightly rapid but full and of good quality; 
the blood pressure was 104/70. The left chest 


barely moved with respiration ; it was markedly 
hyperresonant throughout except below the 
level of the sixth rib, where there were flatness 
and egophony; tactile fremitus and breath 
sounds were absent, and the spoken and whis- 
pered voice sounds were great!}- diminished. 
A definite succussion splash could be heard. 

The right chest was resonant and clear with 
breath sounds that were slightly high pitched. 
The trachea was deviated to the right, and the 
heart was displaced to the nipple line on the 
right side. 

Examination of the abdomen showed diffuse 
rigidity. Both recti were spastic and there 
was moderate tenderness (direct and rebound) 
over McBurney’s point and below the left 
costal margin. On rectal examination there 
was tenderness on all sides, somewhat more 
marked on the right and posteriori}'. 

A blood count showed 3,100,000 red cells, 60 
per cent hemoglobin (Sahli), and 19,400 leuco- 
cytes with 81 per cent polymorphonuclears. 

The possibility of there being an acute 
surgical lesion in the abdomen was considered, 
but after a careful and complete physical 
examination had been made it was felt that the 
abdominal pain, rigidity and tenderness were 
secondary to the condition in the thorax. 

Exploratory thoracentesis of the left chest 
(seventh interspace posteriorly) yielded pure 
blood, which was sterile on culture. Radio- 
graph of the chest taken while the patient 
was in an upright position showed a large 
amount of fluid in the left chest with a very 
definite fluid line at the level of the fifth rib 
posteriorly. At the top of this fluid the lung 
was collapsed and replaced by air. The heart 
shadow was displaced to the right, and the right 
lung field was clear. (See Fig. I.) 

Treatment was conservative consisting of 
complete rest with liberal amounts of sedative 
and several small careful thoracenteses. A.t the 
end of the patient’s first week in the hospital a 
transfusion of 500 c.c. of blood was given, and 
another of 400 c.c. at the end of the third week. 
After fourteen days, weekly thoracenteses were 
done, and from 400 to 500 c.c. of bloody fluid 
were removed each time until after the fifth 
procedure when the fluid had become so viscid 
that only 60 to 150 c.c. could be obtained. 
Seven thoracenteses in all were performed. 

The patient slowly but steadily improved. 
For about ten weeks he had a low grade fever 
with daily rises in temperature to 100.6-101 f., 
but the course thereafter was practically afeb- 



New Seines Vol. XIII, No. 2 


Milhorat Hemopneumothorax American Journal of Surgery 3 I 7 


rile. Frequent radiographs of the chest, and 
the physical signs demonstrated a gradual 
absorption of the air, a progressive re-expansion 
of the collapsed lung, and a return of the heart 
toward its normal site. Two and a half months 
after his admission, the use of blow bottles was 
permitted, and a week later the patient was 
allowed to get up. On discharge, fourteen weeks 
after the onset of his illness, only a small 
amount of fluid still remained. The left chest 
showed some flattening and the intercostal 
spaces on that side were narrowed. The red 
blood cell count was 5,950,000, and hemoglobin 
105 per cent (Sahli); there were 14,400 leuco- 
cytes with 64 per cent polymorphonuclears. 

Although the previous history of pleurisy 
suggests a tuberculous condition, no direct 
evidence of tuberculosis or of purpura could be 
found. Repeated sputum examinations (14) 
showed no acid-fast organisms, and the bleed- 
ing time, clotting time and blood platelet count 
were normal. No shadows suggestive of tuber- 
culosis could be seen in the radiograph of the 
right lung, or of the re-expanded left lung. The 
thoracentesis fluid was persistently sterile on 
culture, and produced no tuberculous lesions 
when injected into a guinea-pig. 


After a short rest in the country the patient 
returned to his home in Cuba. A radiograph 
of the chest taken about four months later, 
which he very kindly sent us, shows the lung 
fields to be clear, and the fluid almost com- 
pletely absorbed. There was still some retrac- 
tion of the left chest as evidenced by the 
somewhat narrow intercostal spaces. (See 

Fig- 3-) 

Six months after his discharge (nine months 
after his accident) the patient reported that 
he was doing very well. He had gained weight 
steadily, had returned to work, and was free 
of all symptoms the least bit suggestive of his 
former illness. 

SUMMARY 

A case of spontaneous hemopneumo- 
thorax is reported in which the abdominal 
signs simulated those of an acute surgical 
lesion. No definite evidence of tubercu- 
losis could be found. Treatment was con- 
servative with several small thoracenteses. 
Improvement was gradual and complete. 
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NEW ABDOMINAL RETRACTOR* 

Norman Tauhe, m.d. 

NIAV YORK 

T HERE arc many abdominal rctrac- It consists of a cross bar and handle made 
tors on the market: They arc either of very light, but strong steel. The bar is 8 
“self-retaining” or movable. The in. long and in. wide, and has the appear- 



Fie;. i. 


self-retaining retractors give sufficient tis- 
sue exposure but arc difficult to handle, 
arc time consuming in application and 
exert too much force to maintain in posi- 
tion. The movable retractors on the other 
hand arc easily applied and manipulated, 
but the area of exposure is small and to 
expose a large field several retractors arc 
required. Consequently several assistants 
are necessary. 

To secure an instrument that is easily 
manipulated, that exposes a larger area, 
and reduces the number of assistants, I 
have designed the retractor described here: 


X 



Fte. 2. 

ance of two tuning forks fused together. 
Into each end of the bar a blade is inserted 
and made tight by means of a winged nut. 
A retractor with two blades is thus ob- 
tained. The blades can be turned in to any 
angle, in ease the exposure of a corner be 
desired. They can also be moved along the 
bar to fit the size of the incision. 

I have used this retractor and found it 
easy to manipulate, and to give adequate 
tissue exposure with fewer assistants. 


Submitted for publication December 31, 1030. 
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THE SLOUGH AFTER INJECTION TREATMENT 
OF VARICOSE VEINS* 

Joseph K. Narat, m.d. 

CHICAGO, ILL. 


ISTORY repeats itself. When a 
new drug is synthetized, a new 
biological product isolated or a 
new procedure devised, a wave of enthu- 
siasm follows the introduction of the 
method. When salvarsan made its first 
appearance it was hailed as a panacea 
for the entire line of human ailments. 
Mercurochrome and insulin have been 
used as therapeutic agents in an endless 
variety of diseases. Gradually the enthu- 
siasm subsides and the field of usefulness 
of the drug becomes limited to those ail- 
ments where it really proves effective. 

When the injection treatment of varicose 
veins was first advocated and tried on a 
large scale by Linger, Sicar and NobI, 
working independently, a deluge of favor- 
able reports followed in every country. 
No untoward reactions were mentioned in 
the literature until recently. Theoretically 
three different dangers are possible: (i) 
pulmonary embolism; (2) infectious throm- 
bophlebitis; (3) local necrosis. Experience 
showed that the first complication can 
be practically disregarded provided that 
a careful technique and necessary skill 
are used. A septic thrombophlebitis is 
a very serious complication but fortunately 
of rare occurrence. On the other hand, local 
reactions seem to be more frequent than 
can be judged from the reports. This lack 
in the literature can be ascribed only to 
two factors: (1) incomplete presentation 
of the facts by the authors of papers 
on this subject. Being enthusiastic about 
their pet solution or looking at their 
method of injections through rose colored 
glasses they are likely to forget the small 
percentage of cases where a slough oc- 
curred. (2) Lack of publications of bad 
results by physicians who do not treat 
many patients with varicose veins and 
therefore do not have the opportunity 


to acquire great skill. It is only natural 
that those physicians who treat hundreds 
of such patients and make thousands of 
injections possess great skill; hence few or 
no misfortunes. As the majority of papers 
dealing with the chemical obliteration of 
varicose veins comes from the hand of 
such exceptional!}’ experienced physicians 
it is obvious that the literature docs not 
give a true picture of the situation. And 
yet, sloughs after injections occur even 
in the hands of a skillful physician and 
the experience in treating such complica- 
tionsshouldbe reported forthe benefit of all. 

The axiom still stands good: “no irri- 
tation — no obliteration.” In other words, 
a chemical which does not irritate the 
intima of the vein is not capable of forming 
a thrombus and of obliterating the lumen 
of the vessel. The endothelium of a vein 
may be and probably is more sensitive 
to a chemical irritant than the perivascular 
tissue but it is only a matter of a higher 
degree of sensitiveness as no irritant is 
known to have a selective affinity exclu- 
sively for the endothelial lining of the vein 
and be harmless to the subcutaneous 
tissues. Therefore if such a substance due 
to a faulty technique or leakage through 
the wall of the vein comes in contact with 
the perivascular tissues, a reaction must 
be expected. Some chemicals such as 
sodium chloride or sodium salicylate are 
violent irritants and may lead to necrosis 
more easily than some other substances, 
e.g., sugar or quinine and urea. 

Dr. Norman J. Kilbourne 1 deserves 
credit for calling attention to such cases 
in the American medical literature. Dr. 
Eugene J. Garvin 2 also mentions that he 
had a case of sloughing after injection 
of 20 per cent solution of sodium chloride. 
Several reports of necrosis after injections 
appeared previously in European maga- 



* Submitted for publication November 14, 1930. 
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zines. Walter K. Fraenkel 3 saw several 
cases of sloughing after injection of sodium 
chloride. Vogel 4 and H. Biberstein 5 report 
similar experiences. 

Unfortunately none of the authors except 
Dr. Kilbourne devotes any space to the 
discussion of the treatment of such sloughs. 

A necrosis occurred in one of my cases 
after injection of sodium salicylate. More- 
over, 1 case was referred to me with a 
slough after injection of quinine and urea; 2 
cases where a mixture of sodium chloride 
and glucose caused sloughing and i patient 
with necrosis after injection of invertose. 

The first sign of imminent necrosis is 
a bleb which forms if the solution is injected 
superficially, or, a brownish-black eschar 
which appears when the injection is made, 
or the solution escapes deeper into the 
subcutaneous tissues. In the last-named 
instance, in the beginning the cutis is 
affected but the epidermis is intact. As 
long as this is the case an application of 
any of the popular antiseptics such as 
mercurochrome, hexylresorcinol or acrifla- 
vine and a sterile dressing may be applied 
in order to prevent a secondary infection. 
Soon, however, the necrosis works its way 
to the surface. At this stage hot applica- 
tions of saturated solution of boric acid, 
two parts, and alcohol 96 per cent, one 
part, covered with wax paper, proved to 
be very beneficial. Not only do they 
alleviate pain if there is any but they 
hasten the demarcation of the escharotic 
tissue. Only one patient complained of 
considerable pain; the rest described the 
sensation as smarting; the ulcers seemed 
to be remarkably indolent. The compresses 
were applied when the patient stayed 
home; they were changed every two hours; 
the rest of the time an indifferent ointment 
covered the ulcer. 

From the moment when the hard, black, 
adherent necrotic tissue was separated 
from the underlying raw surface of the 
ulcer the treatment was directed towards 
epithelialization of the ulcer. The following 
procedure proved to be the most successful. 
The patient is instructed to assume a 
horizontal position whenever possible and 


cautioned not to stand on his feet too 
long at a time. The use of elastic stockings 
or bandages is not advisable as it interferes 
with circulation of air and prevents the 
perspiration from evaporating. For the 
same reasons only a very thin layer of gauze 
is applied over the ulcer. Quartz lamp 
treatments stimulate the granulations but 
too much expectation from phototherapy 
may prove disappointing. 

Hot applications are discontinued and 
the patient is instructed to apply twice 
daily the following well known ointment: 

Argent, nitr o.ij 

Balsam Peru 1.5 

Lanolin ^ - ■ 

Petrolat aa ad 15. 0 

Scarlet red ointment did not prove as 
effective as this salve. 

Every second day the physician cleanses 
the ulcer with peroxide of hydrogen and 
touches the edges and the bottom of 
the ulcer with 10 per cent silver nitrate 
solution. If the discharge is profuse, 
application of pyoktanin blue as a dusting 
powder helps to check it very promptly. 

Many other ointments and powders were 
tried; it would be rather confusing to 
enumerate all of them; none gave such 
satisfactory results as this treatment. 

In one case Unna’s boot was applied 
and the patient allowed to walk around. 
The pain subsided but when after six 
weeks the boot had been removed the ulcer 
was somewhat smaller but far from being 
healed. In subsequent cases I abstained 
from the use of Unna’s boot as it prevents 
application of any other methods. 

It goes without saying that as long as the 
ulcer is not healed the injections should 
be discontinued as there is no way to 
determine the limits of the infection. 

An attempt to excise the sloughing area 
must be regarded as heroic. When the ulcer 
is covered with healthy granulations and 
its size is considerable a skin transplanta- 
tion may be justified but should not 
be attempted until all necrotic tissue 
disappears. 

[For References see p. 306.] 
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THE FUTURE OF DEEP 

S HORTLY after the discovery of the 
roentgen rays, notable success was 
achieved in x-ray treatment of super- 
ficial malignancy, but the hope thus 
inspired in the battle against cancer was 
promptly tempered by the realization 
that the type of instruments and tube 
available were not sufficiently penetrating 
for serious interference with lesions more 
deeply seated. The discovery of radium, 
carrying with it the possibility of intro- 
ducing powerful foci of radioactivity into 
the interior of malignant growths through 
fistulae or through natural body cavities, 
afforded new means for the direct applica- 
tion of radiation of a wave-length of far 
greater penetrating power than that sup- 
plied by the most powerful x-ray installa- 
tion available until the present time. 


ROENTGENOTHERAPY 

Physical investigations made clear that 
to achieve higher penetrating power with 
x-rays, it was necessary to utilize much 
higher voltages. Larger treatment areas 
and cross-fire applications were emploj^ed. 
The skin was guarded against the damag- 
ing effects of the relatively useless softer 
rays by passing the x-ray output through a 
filter, at first of leather, then of sheet alu- 
minum, and finally of heavier metals, such 
as copper and zinc. Yet measurement of 
the distribution of the larger deep dose 
thus obtained showed insufficient uni- 
formity of radiation and much to be 
desired as to penetration. 

It was sought to remedy this defect by 
utilizing a new principle of distance 
radiation, placing the x-ray tube at a 
greater distance from the part, an innova- 
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tion which, because of the inexorable 
inverse square law, necessitated a very 
great prolongation of the treatment time 
to deliver the same amount of depth 
radiation. However, although the depth 
effect was much greater and somewhat 
more ideal, it was still clinically far from 
satisfactory. 

Great progress was being made in 
instruments; the invention of the hot 
cathode Coolidge tube, the introduction 
of stabilizers, the utilization of improved 
ionization methods of measurements of 
both superficial and deep x-ray intensities, 
all helped to place deep x-ray therapy upon 
a sound and logical basis. 

Meanwhile the thought was gaining 
ground that even harder radiation than 
that furnished by x-rays might be desira- 
ble. Cases were often encountered in which 
an apparent failure was converted to 
success by substituting radium for x-ray 
therapy. Radium and its emanation, radon, 
were placed in needles and in seeds for 
interstitial implantation, thus bringing the 
battle against cancer to the phase of hand- 
to-hand conflict by applying the powerful 
radiant sources in actual contact with the 
tissues. Needles and seeds could be dis- 
tributed almost at will throughout the 
tumor area, at times aided by surgical pro- 
cedure to uncover the malignant growth. 
But this method was found to have 
serious drawbacks in that the effect was 
really not a uniform distribution of the 
radiation; the tissues in immediate contact 
with the radiferous tubes and needles or 
seeds received an effect so pronounced as 
to produce liquefaction necrosis while a 
short distance away the effect was not 
even sufficient to depress the growth of 
the malignant cells. The inverse law was 
found to be true for all radiation, including 
that of radium. Careful measurements of 
radium containers revealed that of one 
hundred units or radiation delivered to 
the tissues in immediate contact with the 
radium, only a small fraction reached the 
tissues a short distance away. For example, 
a uterine tumor irradiated by a tube of 


radium placed in the uterine canal receives 
an overdose in the immediate vicinity of 
the radium container and an insufficient 
dose 3 or 4 cm. away. Tumors treated by 
radium seeds or needles present on micro- 
scopic section a honey-combed aspect 
revealing these foci of necrosis due to 
overdosage with surrounding zones of 
insufficiently irradiated tissues. 

Radium therapists have sought to rem- 
edy the defects just described by the 
adoption of the same principle used in 
deep x-ray therapy, namely, “distance 
radiation”; the radium “bomb” or radium 
“cannon” was devised to introduce the 
factor of distance of the part treated from 
the radiant source, but with the inevitable 
result of multiplying the milligram-hours 
of application, according to the law that 
the intensity of the radiation diminishes 
inversely as the square of the distance. 
Radium applications of this distance type 
involve such large amounts of radium 
and such prolongation of treatment that 
doses are talked of in gram-hours instead 
of milligram-hours. The devotion of a 
gram of radium to one patient for from ten 
to thirty or forty hours at once reduces the 
proportion of patients who may receive the 
benefit of radium as compared with the 
multitude requiring it, and even then such 
methods are practicable only in large 
institutions endowed with a gram or more 
of this expensive element. According to 
figures supplied by the American Society 
for the Control of Cancer the total amount 
of radium owned in quantities of 75 mg. 
or over in the United States is less than 100 
gm., an investment worth about six 
millions of dollars. 

Within the last two years a new develop- 
ment in x-ray therapy has been seen in 
the production of apparatus capable of 
generating still more penetrating rays. 
Whereas in 1913, when Coolidge put his 
first tubes on the market, by the expression 
“deep therapy” one meant a pulsating 
current with a voltage of 125,000 to I3°>" 
000, until recently a voltage of 200,000 was 
considered the minimum for efficient deep 
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roentgenotherapy. But now one hears of 
immense installations with enormous tubes 
producing x-rays at voltages from 500,000 
to nearly a million. At least one installation 
for 900,000 volts is in experimental use at 
present in the United States with an output 
of ultra-penetrating x-rays equivalent to 
the gamma rays of an enormous quantity 
of radium at a fraction of the cost of 
radium. These more penetrating rays 
really have a short wave-length com- 
parable to that of the shorter gamma rays 
of radium, so that German authorities 
talk of “gammavolt” x-ray equipment. 
With this newest x-ray apparatus the 
distance of the tube from the patient 
will have to be greatly increased, but this 
will be compensated for by the greatly 
improved quality and quantity of radia- 


tion. Thus we see promise of achievement 
of the ideal of an abundance of “gamma” 
radiation applied at a considerable dis- 
tance from the part under attack. 

No one knows for sure what the outcome 
will be, but it seems pretty safe to believe 
that the results will be better. There will 
of necessity be a period of experimentation 
with the ultra high voltage instrumentation 
before conclusions may be drawn. Progress 
is being made rapidly, and it seems justi- 
fiable to anticipate that while radium 
continues to be more and more in demand 
for interstitial and cavity application, its 
use will need to be supplemented by exter- 
nal applications of high voltage reontgen 
therapy under the newer conditions. 

James T. Case. 
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MAGENDIE’S SOLUTION 


F rancois magendie was bom in 

Bordeaux, France, in 1783. 

His was a place in medical history 
because he was the pioneer of experimental 
physiology in France. He used both 
physical and chemical procedures in his 
researches. Also he has been referred to 
as the modern founder of experimenting 
pharmacology. In anatomy we refer to 
Magendie’s foramen, the foramen which 
connects the fourth ventricle with the 
subarachnoid space. He did not have any 
use for the usual theories employed in his 
day, but looked upon medicine as “a 
science in the making.” He did not look 
upon pathology as "the physiology of the 
sick man.” In physiology he strove to 
further his findings by a closer tabulation 
of already accepted facts. It has been 
written that he likened himself to a rag- 
picker who wandered through the land of 
science collecting whatever he found. 
His work resulted in the discovery of only 
isolated facts. He did not attempt to 
connect them and he arrived at no impor- 
tant generalizations. He was firm in his 
belief as to the value of experimentation 
on living animals. There is no doubt that 
many of his experiments were done with- 
out any ultimate object in view and 
were truly cruel. Because of this he 


has had the particular aversion of the 
anti-vivisectionists. 

Magendie founded the first periodical 
devoted exclusively to physiology, The 
Journal de Physiologic Experimentale. His 
greatest contributions to science were his 
experimental proof of the truth of Bell’s 
law, his investigations with the mechanism 
of deglutition and vomiting, and the 
effects of excision or section of the cere- 
bellum. He is also known for his researches 
of the “circus movement” obtained by 
lesion of the optic thalamus. He demon- 
strated the cause of the blood flow in the 
veins due to the pumping power of the 
heart, that osmosis through the vessel 
walls is due to the chemical difference 
between the blood and the lymph, and that 
the absorption of fluids and semi-solids 
is a function of the blood vessels as well 
as of the lymphatics. He early noted that 
arterial blood pressure rises with expiration. 

Magendie introduced bromine iodine 
compounds, strychnine, morphine, vera- 
trine, brucine, piperine, and emetine into 
medical practice. He conducted the first 
experiment in anaphylaxis or supersensiti- 
zation of the tissues (1839). 

He died in 1855 at the age of seventy- 
three years. 
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BOOKSHELF BROWSING 

THE THINGS THAT MAKE SURGERY SAFE 

C. Jeff Miller, m.d. 

NEW ORLEANS, LA. 


ALL surgical procedures fall auto- 
matically into two great groups, 
the surgery of necessity and the 
surgery of election. The surgery of necessity 
is urgent surgery because it is done for 
conditions which threaten life. The surgery 
of election lacks the element of urgency, 
because, while it adds to the patient’s 
comfort and increases the patient’s well- 
being, it is done for conditions which 
do not threaten life. Between the two 
extremes, of course, lie a vast number of 
diseases, varying from those which will 
ultimately and inevitably cause death if 
they are not surgically treated to those in 
which the probabilities of a serious termina- 
tion are very remote indeed. 

It is perfectly obvious that the surgery 
of necessity is infinitely more serious than 
the surgery of election, but it may not be so 
obvious that in at least one sense the 
responsibility of the surgeon increases in 
inverse proportion to the simplicity of 
the procedure. Let me illustrate. The man 
with an acute intestinal obstruction, let us 
say, is doomed to swift and sure death 
unless surgery is instituted and is instituted 
without delay. But the woman with a 
lacerated perineum, let us sa} r , while she 
may be uncomfortable and while she may 


become progressively more uncomfortable, 
stands absolutely no chance of dying if the 
injur}'- is not corrected promptly^, or, for 
that matter, if it is not corrected at all. 
But there is still another phase of the prob- 
lem. The one patient will certainly die if 
surgery is not done, the other, who certainly 
will not die if surgery is not done, may 
possibly die if it is. It is a remote possibility, 
I grant, but it exists and it cannot be 
ignored. The one patient has no choice. He 
must submit to surgery or he must die. 
He may die in spite of operation, but he 
will undoubtedly die without it. The other 
patient, however, must decide for herself 
whether she would rather endure suffering 
and inconvenience, secure in the knowledge 
that it will never be more than suffering 
and inconvenience, or would prefer to 
submit to an operation which will cure her 
disease but which involves a certain degree 
of risk, a minimal degree, it is true, but still 
a risk. 

I have chosen extreme instances, I admit, 
but I have done so purposely. I have chosen 
to illustrate my point by a condition which 
is inevitably fatal without surgery and a 
condition which is practically never fatal 
without it but which may be fatal with it, 
because I desire to stress as strongly as I 


* Read before the sectional meeting of the American College of Surgeons at Oakland, California, April, 1931. 
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can the responsibility of the surgeon who 
advises and undertakes elective operations. 
The man who does emergency surgery — 
the comparison is not my own — is rescuing 
a drowning person, whereas the man who 
does elective surgery, even though he 
later rescues his victim, first throws him 
into the water and subjects him to the 
chance of sinking. It follows, therefore, that 
it is the bounden duty of the man who 
undertakes operations of election to render 
their risk as small as it can be made. 

I would say that the first principle of 
safe surgery is the realization on the part 
of the surgeon that every operation, espe- 
cially every abdominal operation, carries 
with it possibilities of danger which should 
not be minimized, which cannot be alto- 
gether guarded against, and which are 
appreciated to the full exactly in propor- 
tion to the wisdom and the experience of 
the man who performs it. 

It must never be forgotten that it is the 
patient who pays the price of the surgeon’s 
mistakes. From that law there is no repeal. 
Indeed, it might be well for us to remind 
ourselves constantly of a thing that we are 
in much danger of forgetting in these 
overly-scientific days, that the center of the 
surgical universe, if I may so express it, is 
the patient himself. He is the person 
chiefly concerned in every operative act. 
He submits to surgery for one of two rea- 
sons, to save his life or to improve his 
health. He and not the surgeon is the 
ultimate judge of the success or failure of 
every operation. To him, surgery is always 
an evil and he wants to be certain of the 
necessity for it, not in an abstract case but 
in his own personal case. He is not grateful 
for the performance of a perfect technical 
operation if it does not happen to be 
indicated for the relief of his particular 
disease. It is quite possible, from his 
standpoint, to have as the end-result of 
surger\ a perfectly healed wound and a 
permanently impaired function. 

“When failure occurs in surgery now,” 
sa\s Lord Moynihan, “it is the individual 
who fads, and not the methods of which 


Lister has laid the eternal and unshakeable 
foundations,” and Garrison echoes him 
when he says that Listerian surgery is 
almost as reliable a science as bookkeeping. 
The safety of surgery, you see, depends not 
so much on methods as on the manner in 
which the individual surgeon applies those 
methods. The safety of surgery is far more 
a matter of the personal equation than a 
matter of details of technique. Let me read 
you a few sentences which I found the 
other day in an English text. I do not know' 
who wrote them, but I do know that 
whoever he was, we may take him to be a 
very wise and discerning gentleman. 

In the old days, [he says], the master sur- 
geons were of the elect. Only a few were fitted 
for the work, and they were fitted by reason of 
their practised dexterity, their knowledge, their 
judgment, their readiness of resource, and by a 
hundred fine, brave, manly qualities that make 
them great men. But today, thanks to the dual 
blessing of anesthesia and asepsis, every man 
who determines to be a doctor rather than a 
linen draper is able to obtain a patient and may 
tamper with the innermost secrets of the human 
body to the end that he may effect a cure. It 
has been made easy for the sons of Aesculapius 
to take too much upon them. 

He is quite correct. It has been made far 
too easy for the sons of Aesculapius to do as 
they would in the lines of surgical endeavor. 
And surgery will never be as safe as it 
should be until we return to first principles, 
until we insist that no man shall be 
permitted to practice it unless he is posses- 
sed, unless he proves himself to be posses- 
sed, of at least four things, a natural 
aptitude, adequate knowledge, sound judg- 
ment, and that quality which, for lack 
of a better name, we call the surgical 
conscience. 

I am far from believing that good 
surgeons cannot be molded out of most 
unpromising clay, for I have seen the 
miracle happen many times, but I have 
never seen a man become a good surgeon 
who did not have at least some natural 
aptitude. I have never seen a man, what- 
ever his other qualifications, become a good 



New Series Vol. XIII, No. 2 


Miller — Surgery & Safety 


American Journal of Surgery 


327 


surgeon who did not like to do things with 
his hands, who did not know how to use his 
hands swiftly, gently and surely. We are 
fond of saying,- and we are quite correct in 
saying, that there is more to the practice 
of surgery than mere craftsmanship. But 
let us not forget the tremendous import- 
ance of craftsmanship. The surgeon must 
do his work swiftly and accurately, he 
must, in his actual performance, as Lord 
Moynihan says, make of surgery a merciful 
art. The fact that under anesthesia opera- 
tions can be done deliberately today must 
not be construed to mean that time is of 
no consequence. Time is of very great 
consequence. An operation that is unduly 
prolonged increases the patient’s risk and is 
usually a very clear indication that the 
surgeon who is doing it frankly does not 
know the mechanical part of his task. 
I have heard in a half dozen forms, as I 
am sure all have, the story of the interne 
who was asked by a visiting doctor what 
was the difference between the widely 
variant results obtained for the same 
operation by two very prominent surgeons 
who operated in that special hospital. 
And the interne, it will be remembered, 
whose discernment must have been vastly 
greater than his tact, replied promptly 
that the difference was about thirty 
minutes. That is a story that could be well 
taken to heart and pondered by us all. 
The tissues of the human body can be 
insulted up to a certain point; after that 
point the retribution is swift and sure, and 
the surgeon who does not know how to be 
dexterous will do well to remember that 
fact. 

In the second place, surgery is not safe 
unless the surgeon knows not only how to 
cut but also when to cut and where to cut. 
We have a right to take for granted that he 
possesses certain general knowledge; we 
ought also to have a right to take for 
granted that he possesses a detailed 
knowledge of surgical anatomy. For more 
than twenty-five years I have been preach- 
ing to students, without ceasing, and, I 
regret to say, without any very noticeable 


effect, that the only way to learn surgical 
anatomy is to learn it on the cadaver. 
The pathology of the living must be 
studied on the living subject, but surgical 
anatomy can be learned only at the autopsy 
table and upon the cadaver. 

I should regard it as a mighty step 
forward if the American College of Surgeons 
should add to its requirements for admis- 
sion to fellowship the requirement that 
every candidate present evidence that he 
had taken a course in cadaveric surgery, 
and that he had taken it under the super- 
vision of an expert in that field. If such a 
requirement were made a prerequisite to 
the practice of surgery, it would work no 
hardship' to the profession and it would 
work untold good to the victims of our 
surgical endeavors. It would sweep away 
forever the type of surgery which I can 
only call experimental, which is done so 
generally today and which merits our 
unqualified condemnation. 

The man who is trained in surgical 
anatomy knows, immediately he opens the 
abdomen, the significance of what he sees 
before him. He knows the location, both 
absolute and relative, of organs and nerves 
and blood vessels, of muscle planes and 
fascial sheaths. He realizes that every 
individual differs in the details of his 
bodily structure, and that knowledge, when 
he is working in the neighborhood of vital 
organs and blood vessels, may mean the 
difference between life and death for his 
patient. He begins his work, not with a 
casual manipulation of whatever structure 
first meets his inquisitive fingers, but with 
a systematic identification of landmarks, 
an orderly inventory, as it were, of normal 
and abnormal conditions. He is a safe 
surgeon, I say again, because he knows 
his way about the field in which he does 
his work. 

The man who possesses this knowledge 
and who uses his hands well is, whatever 
his other deficiencies may be, an out- 
standing surgeon. My secretary has long 
contended that even an untrained lay 
person could walk into an operating room 
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Sixty Centuries of Health and 
Physik. By S. G. Stubbs and E. W. Bligh. 
With an Introduction by Sir Humphry 
RoIIeston, Bart. 253 pp. New York, Paul 
B. Hoeber, Inc., 1931. 

To describe the history of medicine accept- 
ably in a few hundred pages is in itself a very 
considerable achievement; but to prepare a 
book on the subject containing many fresh 
facts presented in a fashion appealing both to 
lay and medical readers is a circumstance 
deserving of some comment. The point of view 
of the authors is detached and refreshing and 
the text has throughout a literary flavor and 
light touch which makes it singularly attractive. 

The first ten and the nineteenth chapter are 
by Mr. Stubbs, who draws freely upon his 
intimate knowledge of modern archeological 
research. He draws attention to the ironical 
fact that the earliest human remains, i.e., 
Pithecanthropus credits, suffered from a modern 
malady. Mr. Stubbs is evidently much inter- 
ested in the history of hygiene and sanitation 
and he gives us a most illuminating account 
of the sanitary system found in the Mesopo- 
tamian district 4000 b.c. and in Rome and the 
Roman colonies. His account of Greek and 
Roman medicine is excellent and can be 
warmly recommended. He falls into the 
common error, however, of describing Galen’s 
given name as Claudius, the Cl. in reality 
standing for Clarissimus. 

Bligh is responsible for the second half of the 
book, Chapters xi to xvm and xx. He begins 
by telling the story of The Royal Society and 
presents a vivid picture of all the scientific 
ferment of the period of The Restoration. 
Bligh would seem to have a nodding acquain- 
tance with all of the chief personalities and he 
refers to each of the early members of The 
Royal Society as old friends. The most notable 
section in the book is Chapter xni, The Micro- 
scope and the Discovery of Germs. This repre- 
sents a first rate contribution to medical history 
and contains a number of new and important 
facts relating to the early history of the germ 
theory. Kircher’s description of “the little 
worms that cause the plague,” excellently 
translated by Mr. A. M. Muirhead, makes it 
evident that the learned Jesuit is entitled to 
an important place among the early writers 


on the germ theory. The most interesting dis- 
closures, however, are the passages from 
Marchmont Needham’s “Medela Medicinae”; 
Needham seized upon Kircher’s theory and 
seemed to appreciate its far-reaching sig- 
nificance. The account of Sydenham in Chapter 
xiv is very happy and the chapter on the 
Eighteenth Century is also very well done. 
The book can also be recommended for its 
wealth of well chosen illustrations (64 full-page 
plates), very few of which are encountered in 
any other history of medicine. 

Nasenplastik und Sonstige Gesicht- 
SPLASTIK, NeBST EINEM AnHANG UbER 
Mamaplastiic ein Atlas und Lehrbuch. 
By Prof. Dr. J. Joseph. 3 vols., Leipzig, 
Curt Kabitzsch, 1931. 

Dr. Joseph’s monumental atlas on plastic 
surgery is now complete. Part 1 appeared over 
a year ago. Parts n and in just published, 
complete the work. 

The subject of plastic surgery of the face 
and of the breast is covered in a most satisfying 
manner. Over 1718 splendid illustrations, 
manj r of which are colored, depict each opera- 
tion, step by step. The accompanying text is 
clear and authoritative. Every man doing 
any plastic surges should have this book 
available and even those who cannot read 
German will find the illustrations of extreme 
value. The subject is covered with true German 
thoroughness. Even the historical aspects are 
considered and the reproductions of illus- 
trations from the famous work of Tagliacozzi 
(Venice, 1597) are splendid. The results ob- 
tained by the author are quite remarkable as 
demonstrated by the “before and after” 
pictures. The work is divided into general and 
special parts, the first taking up the general and 
anatomical andartistic aspects of plastic surgery. 
The second or special part takes up the pathol- 
ogy and the classification of deformities along 
pathological lines. 

Commendation must be added for the 
quality of the illustrations. It would indeed 
be difficult to improve upon them and even 
the severest critic will admit that not any of the 
1718 illustrations should be omitted. There 
is no evidence whatever of padding and there 
is not the annoying number of illustrations of 
special instruments that so often mars works 
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of this kind. It is interesting that many of the 
cases illustrated were as long as ten years after 
the operation. This is a work of which the 
author and the publishers may well be proud 
and no surgeon will regret the time given to 
its study. 

Accidental Injuries, The Medico- 
legal Aspects of Workmen’s Compen- 
sation and Public Liability. By Henry 
H. Kessler, a.b., m.d., f.a.c.s., f.a.p.h.a., 
698 pp., Phiia., Lea & Febiger, 1931. 

This book takes up the legal end of dis- 
abilities and any physician having to testify 
in court or before an arbitration board will 
find it of extreme value for reference. With 
many years of experience as head of the New 
Jersey Rehabilitation Clinic, Dr. Kessler is 
almost in a unique position to write this book 
and every page of it has the benefit of his 
tremendous experience. 

The Rational Treatment of Vari- 
cose Veins and Varicocele, with Notes 
on the Application of the Obliterative 
Method of Treatment to Other Con- 
ditions. By W. Turner Warwick, m.a., 
m.b., (Cantab.), f.r.c.s. (Eng.), 176 pp., 
London, Faber & Faber, Ltd., 1931. 

This book is best described in the opening 
paragraph of the author’s Preface: “These 
teachings are based on the results of investiga- 
tions primarily undertaken to find answers 
to a few of the occasionally irritating, some- 
times stimulating, but ever persisting whys 
of medical students. They have stood the 
test of my own practice for three or four years, 
and are now presented in the hope that they 
may prove of service to the practitioner who has 
met with the same difficulties.” 

Well and concisely written, the work covers 
the ground intended in a very satisfactory 
fashion. 

Progressive Medicine, A Quarterly 
Digest of Advances, Discoveries and 
Improvements in the Medical and 
Surgical Sciences. Edited by Hobart 
Amory Hare, m.d., ll.d. Assisted by 
Leighton F. Applenmn, m.d., 339 pp., VoL 
2, Phiia., Lea & Febiger, June, 1931. 


The June 1931 number of Progressive Medi- 
cine arrived simultaneously with the news of 
the passing away of the Editor, Dr. Hobart 
Amory Hare. This volume, therefore, is of a 
special interest as being the last under the 
editorial direction of the founder of this splen- 
did series. It contains the following articles: 
Hernia, Surgery of the Abdomen, Exclusive 
of Hernia, Gynecology, Disorders of Nutrition 
and Metabolism; Diseases of the Glands of 
Internal Secretion; Diseases of the Blood and 
Spleen, and Ophthalmology, each of which is 
a concise, thorough and up-to-date discussion 
of the subjects covered. This quarterly review 
has been a welcome visitor for a great many 
years and it is hoped that a new Editor will 
be found to keep it up to the high standards 
set by Dr. Hare. 

Operative Surgery, General and 
Special Considerations. By Dr. Martin 
Kirschner, Professor of Surgery and Direc- 
tor of the Surgical Clinic at the University 
of Tubingen (Germany). Authorized trans- 
lation by I. S. Ravdin, b.s., m.d., 642 pp., 
746 iilus., mostly colored. Phiia., Lippin- 
cott, 1931. 

In taking up this volume one is first of all 
impressed by the remarkable wealth of splendid 
illustrations. In less than 700 pages there are 
over 700 illustrations of as fine a grade as we 
have seen in any medical publication. The 
volume is by no means a textbook or practice 
of surgery. It is an operative surgery for the 
practicing surgeon divided into eleven chapters 
as follows: 1. This takes up the question of the 
Operating Room, The Operator and His 
Assistants, The General Examination and 
Management of the Patient, Position of the 
Patient During the Operation, and General 
Principles of Operative Technic, n. The Control 
of Pain, General Anaesthesia, Local Anaesthe- 
sia, Venous Anaesthesia, and Spinal Anaesthe- 
sia. hi. The Control of Infection, The Aseptic 
Operation, Aseptic Technic of the Operative 
Set-Up and of the Wound, Conduct of the 
Operation in an Infected Field — Primary 
Care of Traumatic Wounds, Operative Man- 
agement of Local Infection, and Changing of 
Dressings and the Further Care of the Wound. 

iv. The Control of Hemorrhage, Arrest of 
Bleeding, and Treatment After Hemorrhage. 

v. Operations on the Skin and Subcutaneous 
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Connective Tissue, Incision, Union and Trans- 
plantation of Skin, Surgery of the Skin and of 
the Subcutaneous Tissue, and Restoration 
of Contour by Tissue Transplantation and 
Paraffin Injection. 

vi. Operations on Muscles, Tendons and 
Fascia, Division and Suture of Muscles and 
Tendons, Lengthening and Shortening of 
Muscles and Tendons, Transplantation of 
Tendons, Construction of Artificial Tendons, 
Free Transplantation of Fascia and Tendons. 

vii. The Surgery of Bloodvessels, Manage- 
ment of Congenital Vascular Tumors, Vessel 
Suture, Surgical Treatment of Aneurysms, 
Arteriotomy, and Treatment of Varicose Veins. 

viii. Operations on the Nerves, General Con- 
siderations, Resection and Suture of Nerves, 
Management of Nerve Defects, Treatment of 
Pathologic Irritability of Nerves, Periarterial 
Sympathectomy, ix. Bone Surgery, General 
Principles, Bone Surgery, Open Operations 
for Fractures and Pseudarthrosis (Non-Union), 
Management of Defects of Bone, The Correc- 
tion of Bony Deformities, Nail and Wire 
Traction, Management of Bone Tumors, and 
Treatment of Osteomyelitis, x. Operations on 
Joints, General Considerations, Arthrotomv- 
Managemcnt of Wounds and Joints, Aspiration 
of Joints, Drainage of Joints, Excision of 
Joints, Arthrodesis-Artificial Production of 
Ankylosis, Arthroplasty-Operative Mobiliza- 
tion of a Joint. 

xi. Amputation and Disarticulation, Intro- 
duction, The Site of Removal, Incision of the 
Soft Parts in Amputation and Disarticulation, 
Care of the Bone, Care of the Vessels, Care of 
the Nerves, Rcamputations and Secondary 
Plastic Operations, After care of the Stump, 
Kinoplastic Amputations, and Index. 

The text is well written without any waste of 
words and covers the ground in a masterful 
fashion. It is one of the most practical books 
we know of for the general surgeon. No attempt 
is made to cover all the different operations in 
each instance, but the operations of the author’s 
choice are given in detail with reference to a 
few other methods in almost every instance. 

Both the Translator and the Publishers are 
to be congratulated on making this book 
available to English readers. 

Abdominal Pain. B} r John Morley, 
ch.m., f.r.c.s. With an introduction by 
J. S. B. Stopford, m.d,, f.r.s. 185 pp., New 
York, William Wood, 1931. 


This is as interesting a discussion of pain 
in the abdomen as we have yet seen. The author 
has made a thorough yet concise study of the 
subject and has reached conclusions which 
arc entitled to thoughtful consideration even 
though they may not meet with a complete 
acceptance in ail cases. As Dr. Morley says in 
his Preface, “The book is mainly the result of 
personal clinical observations, and has no 
pretence to be an encycolpaedic work of refer- 
ence. It is inevitably controversial in tone, 
and limited in scope to the field in which a 
general surgeon has opportunities for study.” 

Chirurgie de L’Ulcere Gastrique et 
Duodenal. By N. Hortolomei and Butu- 
reanu. 407 pp. Paris, Masson et Cie, 1921. 

In this book of 407 pages the authors review 
most of the operations which have ever been 
devised for the relief of ulcer. The book will 
perhaps be of greater value to the student of 
the bistort' of the subject than to the abdominal 
surgeon who is always looking for hints in 
regard to technique. There is a good bibli- 
ography which is very helpful, and there is 
considerable discussion in regard to the respec- 
tive merits of medical and surgical treatment 
of ulcer. Considerable space is devoted to the 
complications which sometimes follow opera- 
tions for ulcer. There are valuable chapters on 
the changes which occur in the- physiology of 
the stomach and bowel following the various 
operations for ulcer. 

Altogether it is an attractive and a useful 
book for the library of the gastroenterologist 
and the gastric surgeon. 

Die Bakteriologie der Wurmfort- 
SATZENTSUNDUNG UND DER APPENDIKU- 

laren Peritonitis (Bacteriology of Ap- 
pendicitis). By W. Lohr und L. Rassfeld. 
105 pp. Leipzig, Georg Thieme, 1931. 

It would be a brave man who would attempt 
to write something new about the bacteriology 
of appendicitis. Much has been done in the 
past, but techniques are constantly being 
improved and often a subject which appears 
to have been exhausted can be gone over again 
with profit. The intestinal flora of a normal 
appendix contains large amounts of B. coli, 
B. lactis-aerogenes and pneumobacteria Fried- 
lander, also B. Wclchii. There are large numbers 
of streptococcus acidi lactici and actinomycc- 
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turn which are perhaps not pathogenic. Occa- 
sionally a normal appendix is free from bacteria. 
The diseased appendix, even when full of pus, 
often contains the same bacteria that arc found 
normally. With very severe infections there 
are' even fewer bacteria present than are 
usually found. In gangrenous appendicitis 
the actinonrycctum may dominate the pic- 
ture. The writers believe that appendicitis 
is produced by bacteria which are always 
present, but there is a possibility that some- 
times streptococci may arrive by way of the 
blood stream. 

The monograph is well illustrated and there 
are protocols of the findings in 131 cases. 

Polyposis Gastro-intestinalis. By 
Hans T^nnesen, Ada. Chir. Scandin ., 68: 
1-224. 

This is an interesting monograph based on 
40 cases of polyposis of stomach or intestine. 


The writer believes that the etiology is based 
upon a combination of hereditary and chronic 
inflammation. Actually, the writer might have 
brought out more clearly that there are three 
main types of polyposis of the colon; one in 
which the peculiarity is hereditary and perhaps 
congenital, another in which the cause is 
chronic ulcerative colitis, and a third in which 
the etiology is unknown. 

Tpnncscn believes that in 65 per cent of 
the cases of carcinoma of the colon the disease 
began as a polyp. He believes that gastric 
polyposis is based on a chronic gastritis. Poly- 
posis of the digestive tract occurs twice as 
frequently in men as in women. The commonest 
symptoms are diarrhea, intestinal bleeding 
and pain in the lower part of the abdomen. 
Treatment in most cases must obviously be 
surgical in nature. 

There is a bibliography, but no index. 
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Chapter XII 

THE TREATMENT OF OPERATIVE WOUNDS 

The treatment of operative wounds is a task from which 
there is, of course, no escape for the medical attendant who 
allies himself at all with the practice of surger} r . The actual 
surgical wound itself is naturally frequentfy only a means 
to an end and to that extent can be considered as a matter 
of relatively minor importance. Usually in major surgery 
the acutal site of pathology is exposed only once, while the 
patient is on the operating table, and thereafter is covered 
by tissues of varying thickness, the only apparent remnant 
of the manipulation being, in the average case, a mere skin 
incision. To the patient, the care of the external incision 
is of the utmost moment, as it represents to him, on the one 
hand, a source of possible temporary pain, with exacerbations 
at times of dressing, and on the other hand, a possible source 
of permanently embarrassing disfigurement. The day of 
unduly small skin incisions in surgery has largely passed and, 
as there can be no doubt that a large incision holds more 
possibilities than a small one for pain as well as ugliness, the 
medical attendant will do well to perfect himself in those 
matters which make for the relative comfort of the patient 
during redressings and for the assurance of a cosmetic effect 
after healing has occurred as satisfactorily as can be expected 
under the circumstances. However, neither the matter of 
comfort to the patient nor the matter of an ultimately good 
cosmetic effect is the essential desideratum from the medical 
point of view in any surgical case, but rather the reestablish- 
ment of good physiological function, and this especially as it 
concerns affairs in the depth of the wound. 

335 
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336 THE TREATMENT OF OPERATIVE WOUNDS 

i. Normal Process of Repair in Wounds 

In order to care for surgical wounds inteliigently it is 
essential to understand the characteristic changes which occur 
in such wounds during the process of healing. It has been 
customary for years to consider in this connection two tj^pes 
of healing: (a) healing by first intention and (b) healing by 
second intention. 

a. Healing by First Intention: Healing bj r first intention 
characteristically occurs in cleanly incised, non-contaminated 
wounds in which the wound edges have been accurately 
apposed, and accurate apposition of edges is adequately 
maintained subsequently. The first histopathological change 
which can be noted consists of a liquefaction necrosis of such 
cells as have been devitalized by the operative trauma; this 
necrosis is minimal and involves merely a thin sheet of cells, 
both those actually lining the incision and those tying imme- 
diately adjacent to the exposed surface. This reaction may 
be noted within an hour of the time of infliction of the wound, 
and is accompanied by a retraction of elastic tissue fibrillae 
from the wound surfaces; the severed blood vessels, being 
rich in elastic tissue, undergo particularly marked retraction. 
Due to the opening of lymph and blood vessels there is also, 
during this period, an outpouring of blood and lymph ele- 
ments into the wound; the amount of blood elements extrav- 
asated should be minimal provided that adequate hemostasis 
has been secured at the time of operation . 1 At the end of about 
eight hours the degenerative reaction just described has 
become maximal, the blood elements have undergone coagula- 
tion, and the process of repair begins with the proliferation of 
epithelial cells across the skin surface and the invasion of the 
blood clot by connective tissue fibroblasts in the depths of 
the wound. Vascularization of the new connective tissue occurs 
by a process of budding of the capillaries adjacent to the wound 
surfaces, these capillary buds invading the blood clot and 
eventually bridging the gap made by the incision. 
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By the end of four days epithelization of the wound sur- 
face has ordinarily become complete, and by the end of six 
or seven days vascular and cellular tissue has replaced the clot 
between the two wound edges, the debris incident to the 
autofysis of the blood clot, which is formed in the interim, 
having been removed by the phagocytic action of the mono- 
nuclear leucocytes. Only at the end of approximately three 
weeks, however, has the process of scar formation become 
quite complete. 

b. Healing by Second Intention: The process of healing 
by second intention is not essentially different from the fore- 
going. It applies to wounds which have involved the devitaliza-- 
tion of considerable tissue or in which the wound edges have 
not been accurately apposed originally, or in which they 
have been insecurely supported in such a position subsequently. 
In the healing of such wounds the formation of granulation 
tissue, with its typical capillary loops, is a dominant part 
of the picture. This granulation tissue invades such blood 
clots as may form, and in cases in which the blood clot does not 
completely fill the hiatus between the wound edges, the 
granulating wound edges progressively grow toward one 
another and ultimately fuse. By the third or fourth daj' - 
granulation has usually formed to such an extent as to have 
formed a bridge of tissue over which epitheliazation begins to 
take place from the edges of the wound surface. 

The characteristics of such wounds when fully healed 
are the presence of considerable amounts of scar tissue and 
the absence in the scar of the usual skin appendages, sweat 
glands, sebaceous glands and hair follicles. 

ii. The Care of Ordinary Surgical Wounds 

In clean surgical cases in which primary suture of an 
incision has been performed without the use of drains or other 
material surgical expedients, little can be accomplished by 
the medical attendant as far as the wound is concerned beyond 
(i) the prevention of infection, (2) the early recognition of 
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such complications as may occur, especially hemorrhagic or 
serous accumulations, either obvious or occult, and the occur- 
rence of unavoidable infection, and (3) the prompt and proper 
removal of suture material as soon as the indications for such 
removal become manifest. 

a. The Omission of Gauze Dressings Following 
Abdominal Operations : A number of operators have recently 
been advocating the omission of all gauze dressings following 
the closure of abdominal incision in clean cases. The wound is 
simply allowed to come into contact with the air, being pro- 
tected from contact with the bedclothing by means of a wire 
cradle, and healing takes place, according to many observers, 
more kindly under this form of treatment than in those cases 
in which gauze is applied. The method has probably not been 
used extensively enough to permit of its just evaluation, 
but certainly it is difficult to see how contamination of the 
operative wound can be avoided in all cases under such a 
regime, and although theoretically not unsound, the method 
would seem to present serious practical difficulties, at least as 
a routine procedure. 

b. Performance of Routine Surgical Dressings : 1 . The 
Importance 0/ Sterility: For at least the first four days following 
operation in the case of the so-called “clean” or non-infected 
wound which proceeds to healing by primary intention and 
often for considerable longer periods in wounds that for one 
reason or another remain open, it becomes incumbent upon the 
surgical dresser to use, theoretically at least, the same aseptic 
precautions that were used in the operating room at the time 
the original dressing was applied. Actually this would mean 
at least a five-minute period of scrubbing the hands and the 
subsequent donning of sterile gown and rubber gloves. Such 
a procedure would consume, on the one hand, so much time, 
and on the other, so much surgical material that in the routine 
case it becomes impracticable. Furthermore, it is usually 
unnecessary, as the manipulations ordinarily made during 
the course of dressings are much simpler than those originally 
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made in the operating room and can be performed by the 
intermediation of instruments, It should be taken as a working 
principle, however, that in the early postoperative manipula- 
tion of wounds every redressing is actually an experiment in 
bacteriology precisely as was the original operating room 
technique, and in those cases in which, because of the complexi- 
ties of manipulation required, it becomes no longer possible 
to use the intermediation of sterile instruments, the more 
arduous but safer method of operating room technique should, 
and must, be used. If it is decided in a given case that it will 
be possible to make all manipulations without touching any 
part of the wound or dressings with any unsterile object, 
the medical attendant should at least not proceed to his task 
without replacing his street coat with a clean hospital garment 
and giving his hands a thorough washing with soap and 
running water. Furthermore, when the dressing has actually 
been completed, and before one proceeds to any other task 
• whatever, especially to the dressing of another case, the hands 
should again be thoroughly washed. This much is an esthetic 
as well as a surgical requisite, and any lapses in this part 
of the technique are apt to be appreciated quite as much by 
the patient as by one’s professional associates. The pouring 
of alcohol on the hands subsequent to cleansing with soap 
and water is an added precaution in the interests of safety 
both to one’s self and one’s patients which may bring rich, 
even if unrecognized returns. 

Instruments should be presented to the surgeon carefully 
sterilized and preserved from contamination either in a solu- 
tion of alcohol, Iysol, or other suitable antiseptic, or else dry 
and protected by a sterile towel or other dry container. Their 
sterility should be respected, the dresser directing that they 
be removed from the solution, or dry container, for him by 
means of sterile forceps, he, in turn, grasping them only by their 
handles and immediately discarding them in favor of new 
sterile ones if for any reason the working parts of the instru- 
ments become contaminated. The practice of taking instru- 
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ments from antiseptic solutions directly with the fingers or of 
returning- them after use to solutions or receptacles, which, 
in turn, contain sterile instruments, or the handling of dressings 
directly with the ungloved hands, especially the removal of 
them from sterile bundles or wrappings, is' a procedure men- 
tioned onfy to be condemned. 

Nothing so breaks the morale of sterility in a hospital as 
carelessness in the matter of postoperative surgical dressings, 
and it would be worth while to exercise the utmost care in 
this particular part of a surgeon’s work for its salutary effect 
on the nursing staff alone if for no other reason. 

2. Removal oj Adhesive Plaster and Dressings: The removal 
of adhesive plaster from a person’s skin need not be a painful 
procedure if time be taken to soften the adhesive side of the 
plaster, as it is removed, with a little ether, gasoline, benzine, 
or other suitable solvent. Of course, most of the pain of removal 
in any case is due to traction on hairs, and as shaving of the 
environs of an operative wound is universally practiced pre- • 
vious to operation, undue inconvenience to the patient should 
not ordinarily result from this source. Occasionally, especially 
in the presence of infection, really acute pain may result from 
indirect traction on the wound edges during the removal of 
plaster, but usually a little common sense in applying the force 
required to peel the adhesive away from the skin will be all 
that is needed to obviate this. With a little manual dexterity 
and practice, plaster maj^ be painlessfy removed by a quick 
pull without previously softening it, the latter process being 
usually reserved for use in the case of unduly sensitive and 
apprehensive patients. Often the removal of a surgical dressing 
can be delegated to the attending nurse after the surgeon has 
washed his hands and is ready to proceed with the actual 
redressing, but when there is any doubt as to the nurse’s 
ability to remove dressings properly, it may be necessary for 
the surgeon to loosen the dressings himself before he proceeds 
to the final preparation of his hands, and subsequently to 
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removing the dressings with forceps, which, of course, are 
immediately discarded along with the dressing. 

3. Reapplication of Dressings: In reapplying dressings to 
operative wounds the following principles should be respected: 

1. The dressing should be voluminous enough to absorb the secretions 
from the wound over a reasonably long period of time without becoming 
soggy. Obviously the secretion from certain wounds will be more profuse 
than from others, and some wounds will require more frequent dressings 
than others; hence, a certain amount of judgment will be required in 
selecting the proper bulk of dressing material for the individual case. 

2. The dressing should not be more voluminous than necessary to meet 
these indications, for bulky dressings must almost of necessity be more or 
less uncomfortable, and especially in the summertime and in a warm 
climate, may, in addition, become an actual menace through the accumula- 
tion beneath them of perspiration, which is always contaminated by skin 
bacteria. 

3. The dressing should be applied neither too tightly nor too loosely; 
if too tight it will be uncomfortable to the patient, and, in addition, it 
may be actually injurious because of interference with the blood supply to 
the part, respiration, or some other important local or general function. 
If too loose it readily becomes dislodged, and thus fails to perform its 
protective function properly. 

4. The dressing should be so applied as to discourage attempts on the 
part of the patient to manipulate it. Most dressings, for this reason, 
are best covered securely with adhesive strips; in certain cases these may 
completely cover the wound, being imbricated from below upward, the 
lower strips being applied more tightly than the upper ones in the case of 
abdominal incision, where support is required below and freedom of 
respiratory motion above. 

With respect to the proper time for changing dressings no 
absolute rules can be formulated, but the following suggestions 
may be offered: 

1. In the case of the average clean laparotomy wound, except in 
unusually warm weather, it is generally unnecessary to disturb the original 
dressing until time for the removal of stitches; soiling of the dressing by per- 
spiration, or otherwise, is, of course, an indication for earlier dressing. There 
is something to be said, however, in favor of a change of dressings even in 
clean cases about the third or fourth day, and such a procedure is adopted 
routinely by certain authorities; in this way early suppuration, minor 
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degrees of vascular oozing, and malposition of wound edges which would 
otherwise pass unnoticed may sometimes be detected and rectified or 
controlled by the institution of appropriate treatment. 

2 . In the case of wounds from which exudation is taking place dressings 
should be changed as often as may be necessary to prevent sogginess; 
dressings which have ceased to be absorptive through accumulation of 
secretions have ceased to function as a dressing and have become an 
undesirable kind of poultice. Daily dressing will suffice in many cases; 
more frequent, even hourly, dressings may occasionally be required in 
others. 

4. Surgical Drainage and the Care of Drainage Material: 
The indications for the use of drains and drainage material 
in the treatment of surgical conditions are interpreted much 
more conservatively now than formerly; for this reason, and 
also because disease is being diagnosed and subjected to opera- 
tion earlier than previously, only relatively few cases nowadays 
present postoperative problems associated with the care of 
surgical drains. 

This statement is true of all surgery, but it is particularly 
true of abdominal surgery, in which, for instance, drainage 
of the gall-bladder bed after cholecystectomy is now perhaps 
as exceptional as formerly it was universal, and many excellent 
and seasoned surgeons do not hesitate to close an abdomen 
tightly even in the presence of generalized suppurative 
peritonitis. 

Drains of one variety or another are used for the following 
purposes : 

1. To relieve pressure, especially pressure within a hollow 
viscus, such as the urinary or gall bladder, or some part of the 
intestinal tract, 

2. To initiate an irritative process designed to favor the 
formation of adhesions or rarely to induce erosion of tissue, 

3. To facilitate the evacuation of infected or toxic material. 

a. Rubber tube drains: The use of glass, metal, or other 

tubing made of hard, unyielding material for purposes of 
drainage, is at the present time virtually obsolete; such 
material has a distinct tendency to produce local pressure 
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necrosis and when used, for instance, in the abdomen is likely 
to erode either into the lumen of some part of the intestinal 
tract or the lumen of some sizeable blood vessel, either of which 
events might prove more or less rapidfy fatal. Glass presents 
an added danger in that it is breakable, and, though the danger 
of breakage is somewhat remote under ordinary circumstances, 
the result of such breakage would so inevitably prove catas- 
trophic that the very thought of it should act as an effectual 
deterrent to the employment of such a substance. 

Soft rubber tubing presents the danger of pressure necrosis 
in less degree than harder materials, though it is not entirely 
immune to this undesirable effect. The objection to rubber 
tubing as drainage material chiefly consists in the fact that it is 
ordinarily inefficient except for relatively short intervals of 
time. In case dependence is placed on the terminal opening of 
such a tube, the lumen readily becomes blocked b}' Hakes of 
fibrin, by the surface of an adjacent organ, or in the case of 
abdominal drainage by the omentum. For this reason rubber 
drainage tubes before use are usually perforated along the sides, 
split along one side, or cut in spiral fashion, so that even though 
one avenue of exit may become blocked others may remain 
patulous. Practically, these expedients improve the situation 
only slightly. 

When using rubber tube drainage it is also important to 
realize that the efficiency of such drainage depends almost 
entirely, even under the most favorable conditions, on gravity; 
fluids do not ordinarily discharge uphill through the lumen of a 
tube, and consequently in order to obtain maximal advantage 
from such a device relations must be adjusted so that the tube 
pursues a progressively downward course. This involves care in 
the original disposition of tubes, but more particularly care in 
the postoperative position of the patient. 

Rubber tubes which are designed to promote drainage and 
which do not continually discharge drainage material, must in 
all cases be manipulated unless one can assure oneself (i) that 
no blockage has occurred and (2) that material requiring 
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drainage will not subsequently reaccumulate. Under certain 
circumstances rubber tube drains may be removed, cleaned and 
sterilized, and reinserted; but this obviously does not apply 
to tubes inserted through the abdominal Avail or tubes inserted 
in other regions in Avhich the reinsertion of the tube cannot be 
performed entirely, or at least largely, under the control of 
direct vision. Usually the expedient adopted in attempting to 
clear a tube which has become blocked is one of partial with- 
drawal. Before attempting such a maneuver, hoAve\ ? er, one 
should be certain that any sutures of absorbable material 
which may have been used to anchor the tube in situ have 
become liquefied, that traction on the tube will not rupture or 
dislodge important structures, and that portions of the 
drain will not tear away. These considerations are particular^ 
important in attempting the removal of drains in and about the 
bile ducts, not only because of the nature of the structures 
invoRed, but also because of the depth of these structures from 
the skin surface. 

Rubber tubes when used for purposes of intraperitoneal 
drainage and Avhen undisturbed are of no further rvalue after a 
period of twenty-four hours, because within such a period 
plastic adhesions will surety have been formed to such an 
extent as to have Availed them off completely. The period of 
effective drainage can often be prolonged someAvhat in these 
cases by Avithdrawing the tube an inch or tAvo at a time at 
intervals of several hours, possibly rotating the tube gently 
during the process of AvithdraAval; the process of AvithdraAval 
can usually be begun Avithin from twelve to twenty-four hours 
postoperatively. 

Rubber tube drains should invariably be provided AA’ith 
some safety attachment to prevent them from inadvertentty 
slipping completely out of sight into the Around; the devdce 
commonly used is a safety pin passed through the tube and 
fastened just beyond the skin surface. 

Perhaps the most frequent use of the rubber tube drain at 
the present time is in drainage of the pleural cavity; for 
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this purpose it is not unsuitable, as dependent drainage can be 
induced, tubes can be removed, cleaned, and reinserted without 
much difficulty and with comparative safety, and the frequent 
combination of drainage with Dakinization of the pleural 
cavity tends to maintain the patency of the lumen of the 
tube. 

b. Gauze drains: As a drainage material gauze has been 
increasingly falling into disfavor during recent years; this is 
primarily because gauze becomes rapidly soaked with secre- 
tions, and once it has become thoroughly impregnated 
promptly ceases to serve its original function and tends to 
become a culture tube for bacteria and a plug to prevent fluid 
accumulations from reaching the surface. The interstices of the 
fabric become clogged with cellular elements and fibrin, and the 
rough surfaces presented by the strands of cotton fibers 
produce irritation of the wound surfaces with which they 
come in contact. For the latter reason gauze acts as an excel- 
lent medium for the stimulation of adhesions and is sometimes 
inserted into wounds primarily for this purpose rather than for 
drainage; a gauze pack or drain placed against the parietal 
pleura will within twenty-four or thirty-six hours cause the 
visceral and parietal pleurae to adhere firmly together, and a 
tuft of gauze allowed to protrude from the end of a rubber 
drain and placed extraperitoneally to an appendiceal abscess 
will within forty-eight hours cause erosion of the peritoneal 
wall of the abscess so that the abscess will rupture and dis- 
charge its contents along the drain . 2 

Except on very rare occasions and for very special purposes, 
like the one just mentioned, gauze should not be allowed to 
remain in wounds longer than twenty-four hours and only 
rarely for periods longer than twelve hours. 

d. Modified gauze drains: The primary advantage of gauze 
as a drain lies in its tremendous capacit\' for capillary attrac- 
tion, and its consequent ability to provide drainage against 
gravity, so that the relative position of the patient and the 
drain does not necessarily have to be such as to produce 
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dependent drainage. Attempts have been made to combine the 
advantages of gauze and rubber tubing by placing a roll of 
gauze within the tubing, or by rolling gauze in a sheath of 
rubber dam (cigarette or Penrose drain) which amounts vir- 
tually to the same thing except that the latter form of appara- 
tus is much more pliable, and consequently not so prone to 
produce pressure necrosis. When making use of such appliances 
it should be remembered, however, that the same general 
principles apply as in the ease of gauze alone, and a piece of 
gauze thoroughly soaked with secretion and possibly also 
impregnated with bacteria is no more desirable in a wound 
when enclosed in a piece of rubber than when not so enclosed. 

A modification of the Mikulicz gauze drain has been 
recently used with success; this drain finds its widest useful- 
ness in connection with the treatment of diffuse peritonitis. 
The original (usually abdominal) incision is left wide open and 
over it is spread a large piece of rubber dam in which has been 
previously cut multiple small openings; gauze is now packed 
into the wound by depressing the piece of rubber dam until the 
abdominal opening is thoroughly filled and the wound is 
spread widely. 

The value of such a drain is confined to the earliest post- 
operative hours, and as soon as the gauze has become thor- 
oughly saturated with secretion it should be promptly removed. 
It should be refilled only in case drainage has been very pro- 
fuse and fibrin is believed not to have walled off the drain 
sufficiently to make further drainage impossible. 

d. Simple rubber dam drains: Possibfy the simple rubber 
dam drain or some modification of it most commonly meets the 
need of postoperative drainage. A folded or rolled piece of thin 
rubber presents a smooth surface for contact with wound 
surfaces and thus produces a minimum of irritation; it is soft 
and pliable and consequently shows little tendency to the 
production of pressure necrosis; its surfaces being in close con- 
tact capillary attraction is favored and drainage is not solely 
dependent upon gravity; it can be readily cut and shaped in 
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accordance with the particular conditions to which it maj' - be 
applicable. 3 

5. The Removal oj Stitches: The question of the proper time 
for the postoperative removal of sutures can be settled only by 
a consideration of the functions which the latter are designed to 
perform and the particular conditions present. Two general 
types of skin sutures are in use at the present time: (1) the 
superficial or coaptation suture which is introduced fairly near 
to the edge of the incision, its function being to bring the cut 
edges of the skin into as accurate approximation as possible and 
thus avoid unnecessary scar formation, and (2) the deep, 
relaxation or retention suture which also passes through the skin, 
but is introduced at a relatively greater distance from the 
wound edge than the former, and includes a relatively con- 
siderable amount of tissue in its bite, usually virtually the 
entire thickness of the wound, and the purpose of which is to 
prevent rupture of the wound as the result of unusual and 
unforeseen stresses and strains. The latter type of stitch was 
used much more commonly some years ago than at the present 
time; surgeons have come recently to realize more and more 
that the essential features of successful wound closure are (1) 
careful and accurate anatomical restoration of the cut tissue 
planes, (2) the avoidance of so-called “dead spaces,” and (3) 
complete hemostasis, and that when these three fundamental 
principles are disregarded no amount of trussing or splinting 
by whatever means will prevent the development of untoward 
results, and that converse^ where these principles are observed 
lighter suture material may be used and less tissue included by 
the stitch with impunity. Deep sutures were first discarded in 
the smaller lower abdominal wounds, then in the larger lower 
abdominal wounds, and many surgeons have finally come to 
discard them even in the case of the upper abdominal wounds, 
however extensive. Doubtless the time is not far distant when 
the “tension” suture will cease to be used entirely unless 
possibly in the extremely obese patient and in the case of 
carcinomatosis. 
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a. The proper time for removal: Since the superficial or 
coaptation suture is merely a skin suture and serves the single 
purpose of keeping the incised skin edges in accurate apposition 
it will have ceased to serve its useful function as soon as healing 
has advanced sufficiently to prevent the skin incision from 
gaping when the former temporary support has been removed. 
Just when this time has arrived becomes a matter of judgment, 
for the rapidity of healing of any skin incision depends upon 
many factors amongst which are (i) the age of the patient, 
(2) the general physical condition of the patient, especially 
the presence or absence of certain organic diseases, such as 
diabetes, carcinomatosis, and nephritis, (3) the presence or 
absence of infection, and (3) the amount of blood supply to the 
part. Obviously skin wounds in young, healthy individuals 
and wounds which have undergone no suppuration and are 
not called upon to allow tissue fluid seepage from the deeper 
parts will heal more readily than the opposite varieties. 
Furthermore, wounds of the face and scalp, both of which 
areas have a relatively rich blood supply, can be depended upon 
to heal much more quickly than, for instance, an incision made 
in a leg which is the seat of varicose veins. 

Accordingly, it will be appreciated that no rules can be 
made which will apply either to all individuals or to all parts 
of the body. It is usually considered advisable not to remove 
skin sutures from abdominal wounds in less than seven days 
in the case of the average incision which is aseptic and which 
apparently is healing normally. Undoubtedly there are many 
instances, the patient being young and robust, in which removal 
at the end of five days would do no harm, and on the other 
hand in many or most cases the stitches in such a wound 
might be left undisturbed for ten or even fifteen days without 
doing any particular harm. However, the general seven-day 
time limit for abdominal skin suture removal does not apply 
to other regions of the body. In some localities, as about the 
neck and face, especially of women and girls, a minimum of 
scar formation is a factor of considerable importance; the same 
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delay in removing stitches from such an incision as from an 
abdominal one might become a real calamity because of scar 
formation; such wounds do not usually tend to gape, the blood 
supply to the part is usually rich, and the early removal 
of the suture material is followed by no untoward results; 
often this may be done at the end of forty-eight hours. 

The course of events when non-absorbable, or not easily 
absorbable sutures are left in the skin too long should be 
borne in mind in cases of doubt; for a certain length of time, 
unless the formation of a stitch abscess supervenes, sutures 
introduced into the skin present an unchanged appearance, 
the points of entrance and emergence of the suture material 
present the appearance of small puncture wounds which fit 
snugly about the suture material, and the suture itself hugs 
the tissue within its bite snugly, but not tightly. As time goes 
on, however, the first change that is noted, as the result of 
too great delay, provided that too much tension has not been 
exerted in tying the suture and undue edema of the part has 
not caused the suture to begin to “cut out” previously, is a 
certain looseness which results from a pressure necrosis of the 
less cellular subcutaneous tissue which has been included 
in the bite of the suture; the amount of looseness that can 
develop will, of course, depend upon the amount of subcutane- 
ous tissue included, i.e., in the depth to which the suture 
needle was originally made to penetrate. The next change 
that takes place, in the absence of infection, which is, of course, 
also likely to ensue in cases where removal of sutures is 
neglected, is a pressure necrosis or ulceration of the skin 
itself which transforms the original circular punctures through 
which the needle was originally passed into slits, elongation 
of which is progressively toward the incision, or, in other 
words, toward each other; the process terminates when the 
suture finall}' - cuts through and comes away. This process of 
ulceration by “cutting through” is accelerated b} r too tight 
tying of sutures or by the development of an undue amount of 
edema. Sutures which have begun this process, either because 
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they have been left in situ too long or because originally they 
were improperly inserted or too tightly tied, should be removed 
as soon as possible, for once this process has originated it 




Fig. 51. The four steps in the proper removal of sutures, “a," the suture is grasped 
with forceps, “u,” traction is made with the forceps until a short portion of the suture 
has been dislodged from below the surface of the skin, “c,” the suture is cut in that 
portion of its length which previously lay below the surface, “d,” further traction on 
the forceps pulls the suture completely away. 


tends to progress with some rapidity and it provides an excel- 
lent nidus for infection, besides incurring additional scar 
formation. 

b. The technique of removal: Most patients have a real 
dread of the removal of sutures; this is due partly to an appre- 
hension bom of the previous suffering experienced by the 
patient in connection with the original operative procedure 
and partfy in many instances to the perpetuation of a tradition 
passed down from the days when untreated silk, linen, and 
cotton thread were used as suture material; during the process 
of healing, tissue cells grew into and permeated the interstices 
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of these threads and, accordingly, the withdrawal of such 
material was attended by the disruption of considerable newly 
formed tissue, a process which was quite painful. Impregnation 
of silk with paraffin or some other preparation, such as celluloid 
(Pagcnstecher), and the use of other impervious suture mate- 
rials like silkworm gut as practiced at present makes the 
removal of sutures a relatively painless procedure, providing 
only that the surgeon be fairly dextrous in the use of his fingers 
and gentle in his manipulations. 

When the surgeon is ready to remove sutures, the field 
having ever since the operation been protected from con- 
tamination by sterile dressings, there should be no need 
theoretically for any preliminary sterilization of the involved 
skin area; practically, however, skin sterilization, even with 
the most painstaking technique is probably never absolute, 
and even though it were, bacteria, being ubiquitous, have 
almost inevitably had ample opportunity to work their way 
under the dressings. Although not then absolutely necessaty, 
it is usually advisable to swab the suture-line with alcohol 
or with some other antiseptic solution before attempting 
the removal of sutures. Sometimes peroxide of hydrogen is an 
ideal substance to use for this purpose, as the solution bubbles 
violently when coming in contact with the wound area and this 
bubbling tends to float away dried secretions which may be 
present, as well as to soften and render pliable certain suture 
materials. 

The technique of suture removal is simple and can be 
easily understood from a brief consideration of the illustrations 
(Fig. 51). The suture is siezed with forceps at or near the knot 
and gentle traction is made until a quarter of an inch or more 
of the suture material has been pulled up from below the sur- 
face of the skin; to aid in this maneuver gentle counter pres- 
sure may be exerted on the skin surface near the point of 
emergency of the suture. The suture being partly dislodged 
in this manner, the point of a pair of sterile scissors is slipped 
under the suture and the latter is cut through in that portion 


Book Page 461 



352 


THE TREATMENT OF OPERATIVE WOUNDS 


of its length which formerly lay below the surface; this latter 
is a portion of the suture certainly sterile, providing the wound 
itself is sterile. Not too much traction should be made during 
this manipulation, however, lest some of the suture on the 
other side of the wound be correspondingly pulled under the 
surface of the skin. It now remains only to continue to pull 
with the forceps upon the suture, which now having been cut, 
pulls away from the other direction completely without, 
however, drawing under the skin surface in that process any 
part of the suture that was not previously subcutaneous. This 
almost completely avoids the possibility of contaminating a 
previously clean suture track. 

Tension sutures may be removed on an average two days 
later than the coaptation sutures. 

In the case of old or debilitated persons, or persons suffering 
from organic diseases and carcinomatosis, sutures should 
not be removed from the simpler abdominal wounds earlier 
than the tenth day unless the sutures arc beginning to “cut 
out,” and the tenth-day limit may well be made to apply 
routinely for certain operations other than abdominal incision, 
such as perineorrhaphy and hcrnioplasty even in the robust and 
healthy. 

c. Reinforcement of wounds from which sutures have been 
removed: If there be any doubt, after the removal of sutures, 
as to the adequacy of the strength of the operative scar, fairly 
wide strips of adhesive plaster may be placed across the suture- 
line in such a way as to splint it. Such splinting of a wound 
which has been the site of a drainage tube may possibly 
prevent the development of an embarrassing incisional 
hernia. If such adhesive bridges be placed across infected 
wounds they should be changed not less often than every 
second day. 

Not infrequently it becomes undesirable to submit the skin 
of a patient to the maceration and abuse incident to the strip- 
ping away of adhesive plaster as often as may be required 
by the number of dressings indicated, and it accordingly 
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becomes advisable to devise some means whereby the plaster 
itself may be left in situ; this is easify accomplished. Strips of 
adhesive plaster are cut to a convenient length, one end being 
folded over and a piece of ordinary dressmaker’s tape attached 
thereto; the pieces of adhesive plaster are applied at a 
slight distance from the margins of the wound opposite each 
other and the pieces of tape are tied across the wound, thus 
forming a supportive bridge. The dressing may be changed 
by simply unfastening the flexible tapes and retying them over 
the new dressing. 

hi. Classification of Surgical Wounds with Respect 
to Sterility: Infection 

1 Surgical wounds are subdivided into three classes: (1) 
clean, (2) contaminated, and (3) infected. 

Clean wounds are those which contain no pathogenic 
microorganisms, and all surgical wounds should belong to 
this class except those which necessarily invade previously 
infected tissues. Unfortunately, accidental contamination 
of clean wounds does occasionally occur, and in any case, the 
contamination of wounds communicating with infected areas 
is usually unavoidable. 

The contaminated wound may be defined as one which 
contains on its surface pathogenic organisms, which, however, 
are present merely as foreign bodies, and which do not instigate 
any detectable defensive reaction on the part of the tissues 
with which they are in contact. Naturally, such a condition 
of affairs represents, in the ordinary case, merely a stage 
in the development of infection, for pathogenic microorganisms 
usually find on wound surfaces conditions favorable to their 
rapid multiplication, and such multiplication soon incites a 
definite reaction on the part of the host. 

Infected wounds are those in which the presence of bacteria 
has called forth a host-invader reaction on the part of the 
tissues. The reaction is fundamentally inflammatory. Not 
only do cellular blood elements invade the tissue spaces in 
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the region of the bacteria, but phagocytic leukocytes engulf 
the bacteria and carry them far and wide into the contiguous 
tissue spaces. 

Accordingly, in the case of infected wounds, not only do 
the tissues show an inflammatory reaction which they did not 
show in the case of the contaminated wound, but the bacteria 
which in the former case lay merely on the surface of the 
wound, now can be found embedded in the adjacent fixed 
tissues. 

Although it is not, of course, possible to determine in any 
particular case when a wound has ceased to be merely con- 
taminated and has reached the stage of infection except by 
biopsy, eight hours are usually set as a somewhat arbitrary 
boundary between the two conditions. This time interval 
does not, of course, represent the latent, period of the clinical 
symptom and signs of infection, as infection becomes clinically 
recognizable only after it has become considerably advanced. 
Pathogenic microorganisms show considerable variation in 
the rapidity with which they are capable of establishing tissue 
reactions. 

Anaerobic bacteria are apparently taken up by the tissues 
more rapidly than aerobic bacteria, and excite defense reac- 
tions on the part of the tissues earlier; clinical reactions to 
anaerobic infection characteristically occur within from seven 
to eleven hours, whereas such reactions from the aerobic 
bacteria are delayed till the end of from eighteen to forty- 
eight hours . 4 

iv. The Treatment of Infected Wounds 

a. Care of Wounds Infected at the Outset: Obviously 
the best that can be done for wounds infected at the outset, 
which have been simply drained at operation, is to prevent 
further contamination. Such wounds should be dressed and 
treated according to the principles about to be laid down for 
secondarily infected wounds. Dressings should be applied to 
such wounds while they are acutely infected with the same 
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scrupulous aseptic care and conscience which marks the first 
dressing in the operating room of a clean abdominal incision. 

b. Care of Wounds Developing Postoperative Sepsis: 
The development of a septic process in connection with inci- 
sions into previously non-infected areas should give the surgeon 
and his assistants well-founded cause for chagrin. Four sources 
for such infection are obvious : 

(1) Inadequate preoperative sterilization of linen, instru- 
ments, and ligatures, 

(2) Inadequate sterilization of the operative skin area, 

(3) Faulty operative technique, 

(4) Postoperative contamination of the wound. 

Over all these sources of infection the surgeon exercises, or 
should exercise, control, and therefore upon him, either directly 
or indirectly, rests the responsibility for all infections develop- 
ing in clean surgical cases. 

Formerly, the faulty preparation of catgut ligatures was 
frequently blamed for infections in wounds, but the manu- 
facturers of catgut have now become so meticulous in their 
methods of sterilization that a surgeon would at present lay 
himself open to just criticism were he to attribute postopera- 
tive infection to this source in the absence of direct laboratory 
evidence to support his assumption; furthermore, were he to 
find such evidence he would have no excuse for failing to 
discontinue his use of catgut from the contaminated source 
immediately in favor of a new supply of reputable manufacture. 

As the well-being of the patient is the only excuse for the 
existence of the hospital, and as the person directly responsible 
for the surgical patient’s well-being while in the hospital 
is the surgeon, the activities of all those who serve the surgical 
patient directly or indirectly should obviously be at all times 
under the surgeon’s closest scrutiny and direction. For this 
reason, that surgeon must be considered remiss in his duties 
who does not assure himself, from time to time, that the instru- 
ments and other material which he uses, under the assumption 
that they are sterile, are actually sterile in point of fact, and 
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weak solutions of phenol produces a hyperemia and edema of 
the treated part which lead to local necrosis and mummifica- 
tion. Harrington,® three years later, collected from the litera- 
ture 132 cases of carbolic acid gangrene and described 18 
cases of his own. He believed that the danger of such a com- 
plication was greater in the case of weak than of strong 
solutions. 

In succeeding years the toxic systemic manifestations of the 
absorption of phenol came to be recognized with increasing 
clarity, and in 1919, Le Clerc 7 described in classical manner not 
only phenol gangrene, but the generalized symptoms of phenol 
poisoning, hallucinations, excitement, high fever, and delirium. 

Because of these untoward effects of phenol, as well as its 
damaging action on the kidney during its elimination from the 
body, no well trained and thoughtful surgeon at the present 
time would be willing to countenance the continued use of even 
very dilute solutions of phenol either as a spray wash, or 
moistening agent in the preparation of wet dressings to be used 
as more or less permanent applications to infected wounds. 

Unfortunately, the fact is not even yet sufficiently appreci- 
ated, that carbolic acid is but one of a group of substances 
classed collectively as phenols all of which show the same, or at 
least, very similar toxic properties, Iysol and cresol, to mention 
but two representatives of this class of substances. 

It may be taken as definitely established that neither phenol 
nor any of its simpler derivatives should ever be used in any 
strength whatever as a repeated application to wounds. 

Partly as a result of an awakening consciousness of the 
dangers associated with the use of phenol and partly as a 
natural expansion of the general principle of antisepsis, a 
large number of substances possessing antiseptic properties 
have been developed since the time of Lister as suitable agents 
for use in infected wounds. Many of these have now been used 
for so many years that their properties have become “part and 
parcel” of every medical student’s education, and a rehearsal of 
even the more salient facts known regarding them would not 
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only consume an undue amount of space but would simply 
involve a repetition of information easily available in all text- 
books on materia medica and pharmacology. Amongst the 
more important of these agents are alcohol, hydrogen peroxide, 
iodine, the salts of mercury, potassium permanganate, boric 
acid, picric acid, the mineral acids, the basic hydrates, and 
various preparations of silver. 

In the years preceding the World War these and similar 
agents of relatively simple chemical composition were widely 
used in the treatment of sepsis not only in varying strengths 
and combinations, but also by different methods, i.e., in the 
form of ointments and salves, soaks, sprays, and compresses. 
A recital of the methods used and a comparative study of the 
results obtained would make interesting historical reading, 
but such a review is largely irrelevant to the present discussion, 
because the martial crisis of 1914 speedily and unquestionably 
demonstrated the essential inadequacy of all methods previ- 
ously developed for the treatment of infected wounds. This 
may seem, even after the lapse of a number of years since 
the termination of that struggle, like an offhand way of dis- 
missing the matter, but not only was the pooled knowledge and 
experience of the surgeons of all armies, representing the best 
thought and practice of the medical profession, unanimous on 
that point at the time, but the subsequent development of 
events has only served to emphasize the truth of the state- 
ment. The revolutionary developments in the treatment of 
sepsis precipitated by the World War and subsequently 
expanded have been mainly three: 

1 . The elaboration of the Carrel-Dakin treatment, 

2. The discovery of a number of new, and for the most part 
chemically complex, antiseptic substances, 

3. The expansion of an essentially different mode or princi- 
ple of treatment, not involving attempts at chemical steriliza- 
tion, which will be discussed presently, and which may be 
provisionally called “biological antisepsis.” 
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Leaving aside, for the moment, the Carrcl-Dakin treatment 
and “biological antisepsis” to continue with the discussion of 
antiseptic substances as such, a word must be said concerning 
the more recent tissue antiseptics. As a result of the general 
recognition of the inefficiency of the older germicides in tissue 
antisepsis many new drugs have been developed and exploited 
during the past decade or more. 

b. Hypochlorous acid, Chloramine t, and Dichloramine t: 
On the one hand, the generally satisfactory results obtained 
during the war with sodium hypochlorite by the Carrel-Dakin 
technique served to stimulate investigation of various other, 
chlorine containing compounds in the hope that a more sat- 
isfactory chlorine derivative might be found, and on the other 
hand, various attempts have been made to evolve antiseptics 
not chemically allied to sodium hypochlorite but possessing its 
supposedly beneficial characteristics, high toxicity for bacteria 
and low toxicity for tissue cells. 

In addition to Dakin’s solution, the tissue antiseptics of the 
chlorine group which have been found of especial value are (i) 
hypochlorous acid and its salts, and (2) the closely related 
compounds, chloramine T (sodium toluene sulphonechloramide) 
and dichloramine t (toluene sulphonedichloramide). 

The preparation of hypochlorous acid which has found the 
greatest favor is known as “eusol”; it was developed originally 
by Lorrain Smith and is prepared as follows : 

Twelve and a half grams of chlorinated lime are placed in a flask of 
resistance glass, and to this is added a liter of distilled water. The flask 
is thoroughly shaken. Twelve and a half grams of boric acid are added, the 
flask is again thoroughly shaken and subsequently allowed to stand for 
several hours at room temperature. The contents of the flask are now 
filtered through cotton wool. The clear liquid thus obtained is the finished 
product. 

Chloramine t is a water-soluble, crystalline drug, and is 
used most frequently either directly in 2 per cent solution, or 
in the form of impregnated gauze; this is prepared by immers- 
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ing the plain, dry gauze in a 5 per cent water}' - solution of the 
drug, the gauze being subsequently dried. 

Dichloramine t is also a crystalline substance but is almost 
completely insoluble in water, though rather freely soluble in 
certain oils. The oils most commonly used are chlorinated 
eucalyptol and chlorinated paraffin wax; solutions of from 
6.5 per cent to 10 per cent are satisfactoiy. Solutions of dichlor- 
amine t are stored in brown glass bottles and are carefully 
protected against contact with water; solutions which show 
precipitates (crystalline toluene sulphonamide) are unsuitable 
for use and should be discarded. 

None of these chlorine containing compounds has succeeded 
in establishing itself in medical favor to the same extent as 
Dakin’s solution, though they are much more stable and 
consequently, from that point of view, more desirable. 

c. The newer antiseptics, Mercurochrome and Hexyl- 
resorcinol : The other inter- war and post-war antiseptics which 
have become popular are partly products of the aniline dye 
industry, and partly substitution products of other compounds 
used extensively in industrial chemistry. They represent sub- 
stances of much more complex chemical composition than the 
antiseptic standbys of the pre-war period. Amongst these 
antiseptic agents certain ones have found particular favor on 
the Continent, and certain others have been used more 
particularly in the United States. 

The Continental group includes brilliant green, malachite 
green, flavine, acriflavine, trypaflavine, and rivanol. The 
American group includes, along with a number of less well 
established drugs, mercurochrome and hexjdresorcinol. 

The relative merits of these antiseptic substances have by 
no means been settled and their supposed advantages over 
substances of simpler composition, more modest price, and 
longer lineage are still open to ver}' - serious question. In this 
country, of course, a discussion of these newer antiseptics 
centers chiefly about mercurochrome and hexylresorcinol. 
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Mercurocbrome: Mercurochrome was introduced into medi- 
cine and popularized largely through the influence of Hugh 
Young. 8 Originally used more particularly as an antiseptic in 
genitourinary practice, this interesting, brilliant red substance 
has been employed not only on mucous membranes of other 
parts of the body, but has been introduced directly into the 
blood stream in the treatment of septicemia, and has been 
used more or less widely as a general skin disinfectant; it has 
been employed both in simple water 3 r solution and suitably 
reinforced with acetone and alcohol. Opinions as to its value 
in the treatment of sepsis differ considerabfy; Sanner and Hill 9 
have recently presented experimental evidence to show that it 
is of value in the treatment of local infections; Wright 10 finds 
it effective in the destruction of the Staphylococcus aureus 
but of no value in the destruction of Bacillus pyocyaneus; 
and Rodriguez 11 believes that it is quite inefficient when in 
2 per cent aqueous solution, and unsatisfactoty even in 5 per 
cent solution in alcohol and acetone. 

Hexylresorcinol: Hexylresorcinol is an alkyl resorcinol, and 
accordingly a derivative of phenol; the biological properties 
of the class of substances to which it belongs were originalfy 
outlined by Veader Leonard, 12,13 and this particular member 
of the series has been popularized by Leonard and his associ- 
ates. Leonard and Feirer 14 recommend for general antiseptic 
purposes a solution containing 30 per cent glycerine and 70 
per cent water in which is dissolved 1 mg. of crystalline hexyl- 
resorcinol per cubic centimeter; such a solution possesses a 
surface tension of 37 dynes per centimeter and is therefore 
known as “s.t. 37.” These authors find 15 that in the guinea 
pig, wounds artificially inoculated with Staphylococcus aureus, 
Streptococcus viridans, Streptococcus hemolyticus, and Bacil- 
lus coli are invariably sterilized by “s.t. 37” within one minute. 
Allen and Wright 16 however, have investigated the bactericidal 
properties of “s.t. 37” and draw quite different conclusions. The3 r 
find that it is not effectively bactericidal for Bacillus p3 r ocyaneus 
in forty-eight hours, but that it is bactericidal for Staphylococ- 
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cus aureus in something less than ninety minutes, and destroys 
Streptococcus hemolyticus in fifteen minutes or less. 

The foregoing discussion of antiseptics is offered merely 
as a sketchy and abbreviated account to serve as an introduc- 
tion to a consideration of the general place of antiseptics 
in the treatment of infected wounds. 

d. General evaluation of the method of antisepsis: The 
very number and variety of the antiseptic substances pre- 
viously considered should offer convincing evidence of the 
general unsatisfactoriness of antisepsis as a method. The ideal 
antiseptic has eluded the search of the medical profession 
like the proverbial “will-o-the-wisp,” and by and large, 
each new substance, though hailed with high hopes at the out- 
set has been finally forced, or is by way of being forced, into 
virtually the same measure of disfavor as its predecessors. 
That the shortcomings of these substances are not due to their 
inability to destroy micro-organisms as such is very obvious, for 
with but few exception, all of them show very marked and satis- 
factory germicidal powers outside the body. The satisfactorjr 
sterilization of unbroken skin is rather readily accomplished 
by some of them. When the skin is broken, on the other hand, 
and the tissues become infected, a situation is created which 
is intrinsically different. 

Were the bacteria in an infected wound confined to the 
cavity of the wound or even the superficial layer of tissue 
lining the sides thereof, the application of a suitable antiseptic 
to the wound cavity might well succeed, in certain cases at 
least, in destroying all the bacteria present and in thus steriliz- 
ing the wound complete^. This is, of course, one’s object in 
pouring strong antiseptics into freshly made contaminated 
wounds which for one reason or another cannot be thoroughly 
debrided, and such treatment, though not always effectual, is 
at least not irrational. 

In infected wounds not less than three considerations 
combine to annul any good effects which bactericidal drugs 
might otherwise have. 
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(1) In such wounds the bacteria have already invaded 
the fixed tissues adjacent to the wound edges, having been 
phagocytized by the actively motile leucocytic cells, and in 
manjr cases have been transported far and wide into the 
regional tissue spaces and lymphatics; during this process 
many of the microorganisms, not overcome by the body defen- 
sive mechanisms, have undergone extensive multiplication. 
The application of an antiseptic to such a wound cannot be 
effective because no known antiseptic possesses the property 
of penetrating tissues to anything like the extent represented 
by the dissemination of the microorganisms. As a matter of 
fact, almost all of the common antiseptics have very little 
penetrating powers at all. 

( 2 ) In the case of infected wounds bactericides are required 
to act not in a watery medium, in which they are characteristi- 
cally most potent, but in a complex medium, serous, frankly 
purulent, or even bloody, in which their potency is invariably 
much diminished. In the case of some of the antiseptics the 
mechanisms by which their efficiency is diminished in such 
media is obvious. Many of them depend for their bactericidal 
action upon their ability to coagulate protein, and when 
brought into contact with albuminous material immediately 
defeat their own purposes by building up an impervious 
restraining wall of coagulum against their own further activity. 

In the case of certain stains, particularly the members 
of the aniline dye group, their bactericidal powers are appar- 
ently indissolubly connected with their ability* to stain proto- 
plasm, and as Fleming 17 has observed, in a water}' solution 
of bacteria, the bacteria contain all the protoplasm present, 
so that a maximum staining effect is obtained in such a case, 
whereas in wounds, leucocytes and fixed tissue cells dissipate 
the action of the antiseptic by themselves absorbing a con- 
siderable part of the stain, thus leaving a much attenuated 
medium to act upon the bacteria. 

(3) Not only do bacteria suffer from the effects of antiseptics 
when these substances are introduced into wounds, but the 
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fixed tissue cells and the leucocytes are also destroyed to a 
greater or lesser extent. In spite of the many attempts which 
have been made to develop or discover an antiseptic with 
differential toxicity for bacteria, no convincing evidence has 
been presented to show that such an end has even been 
accomplished, or, indeed, that it can be accomplished. More- 
over, as the healing process depends ultimately upon the acti- 
vity of the body tissues, the application of antiseptics to wounds 
interferes directly with the healing process and so tends to 
defeat its own aims. 

Accordingly, the wise surgeon has now learned to look 
with suspicion on the entire host of antiseptics when he is 
confronted with the treatment of an infected wound, because 
he has discovered that when he is fighting infection he is 
fighting living organisms which are cells not dissimilar to those 
of which the bod}' of the host is composed and which are 
vulnerable even to a less extent in many cases than the body 
cells themselves, particularly the leucocytes of the blood 
which are the surgeon’s most powerful allies. Only the unwary 
then are deluded by bright colors, new names, exorbitant 
prices, and splurges of printers’ ink into thinking that every 
newcomer to the field of antiseptics has finally solved the prob- 
lem of killing the one without at the same time maiming the 
other. 

2. The Carrel-Dakin Technique: The Carrel-Dakin treat- 
ment of infected wounds must be considered separately from 
tbe general discussion of antiseptics. 

In the first place, this form of treatment deserves the 
utmost respect, because of its proved efficiency in the treat- 
ment of the alarming sepsis of war-time surgery, and, there- 
fore, even if regarded as a method primarily involving the 
principle of antiseptics, should, nevertheless, be considered 
as preeminently superior to all other methods involving the 
same principle, and for this reason, entitled to especial 
consideration. 
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In the second place, however, the antiseptic used in this 
form of treatment is inefficient except when used according 
to a certain definite technique and, therefore, constitutes 
a notable exception to other antiseptics as a class; the ques- 
tion consequently arises as to whether the antiseptic as such 
or the method of application is fundamentally responsible 
for the value of the method. 

In the third place, the Carrel-Dakin technique exerts on 
infected wounds a cleansing action not seen when other anti- 
septics are used; the particular antiseptic solution shows a 
marked proteolytic action in accordance with which sloughing 
tissues are removed and the wound surface is kept mechanically 
clean; the importance of proteolysis as an adjunct to the treat- 
ment of sepsis comes therefore in question. 

The Carrel-Dakin treatment of infected wounds is a treat- 
ment in which a 0.45 to 0.5 per cent solution of sodium Ivypo- 
chlorite, devised by Dakin, is applied to the surfaces of infected 
wounds by means of a mechanical distributing system 
developed by Carrel. The combined technique was painstak- 
ingly elaborated especially for the exigencies of military service 
and was of inestimable value in the treatment of war wounds. 
This form of treatment has been found particularly applicable 
to the severest types of infections, both military and civil, 
especially to those which are amenable to no other form of 
therapy, but it can be used to equally good, or even better, 
advantage in those infected wounds often regarded as of 
minor significance and commonly treated by other means. 
Against the Carrel-Dakin therapy there is still little to be 
said except from the point of view of expediency. Time has 
sufficiently demonstrated that only those individuals fail 
in the use of the method who modify it, i.e., who substitute 
here or there modifications of their own for the details of the 
established technique. The matter of expediency, however, 
is not to be lightly dismissed as the technique is rather exacting, 
and, in order to follow it adequately it is necessary (1) to have 
access to a supply of freshly and accurately prepared solution, 
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(2) to have a means of obtaining frequent and accurate 
bacterial examinations, (3) and to be able to command full 
cooperation both da}*- and night of an especially trained nursing 
stafl, facilities which are, it may be said only rarely available 
in the average civil surgical practice. 

Dakin’s solution is prepared and standardized chemically 
once every twenty-four hours in such a way that its percentage 
strength is within the limits indicated previously; if used 
stronger than this it becomes irritating and destructive, if 
used weaker, it is of little or no value as a sterilizing agent. 
Solutions rapidfy lose their titer on standing and become 
ineffectual. It is for this reason that insistence is placed on 
accuracy and freshness of preparation. 

Upon the bacterial count of smears from wounds depends 
one’s ability to gauge the measure of success of the treatment, 
to handle the mechanical adjustment of apparatus with intelli- 
gence, and to determine the opportune time for subsequent 
wound closure. Without this the method of necessity becomes a 
haphazard affair. 

As mechanical maneuvers subsequently to be described 
must be performed at frequent intervals and without inter- 
mission, and as the surgeon himself cannot be constantly 
at the side of the patient, dependability, intelligence, and 
experience with the method on the part of the nursing attend- 
ant are an added necessity. 

a. The Carrel distributing apparatus: The Carrel distribut- 
ing apparatuus consists of three fundamental parts: 

(1) The reservoir for containing a supply of the irrigating 
fluid, 

(2) A rubber connecting tube which is provided with a 
pinchcock and which serves to conduct and regulate the flow 
of fluid from the reservoir to the next or third part of the 
apparatus, 

(3) A branching system of tubes partly of glass and partly 
of rubber which serves to bring the fluid into direct and inti- 
mate contact with the wound surface to be sterilized. 
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Fig. 52. Essential features of Carrel technique for use of Dakin’s solution, “a” 
represents a bottle or container which acts as a reservoir; this container is best made of 
amber colored glass in order to minimize disintegration of contained solution by actinic 
light rays, “b” is a screw-clamp which is best not allowed to remain open continuously, 
as in the “drip” methods, but remains closed most of the time and is opened more or less 
widely for a few moments only at intervals for the production of “tidal irrigations.” 
“ c" is a dropping tube which functions as a means of visualizing the approximate amount 
of solution released when “b” is opened, “d” and “e” are two different types of glass 
delivery tubes, “f” is a four-armed delivery tube which has been fitted with rubber 
distributing tubes; these rubber tubes are perforated along the sides with many small 
holes and at the ends are tied tightly with pieces of cord; this part of the apparatus is 
ready for insertion into an infected wound. 
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The reservoir is of glass, usually amber colored to minimize 
disintegration of the contained solution by actinic light rays, 
and is conveniently of a capacity of 500 to 1000 c.c. ; it is 
suspended at a height of 2 to 3 ft. above the wound to be irri- 
gated, being attached to any convenient support, an adjustable 
irrigating stand being often desirable, but by no means nec- 
essary for the purpose. 

The rubber connecting tube is of a length of a couple of 
yards and has a lumen about 7 mm. in diameter; it is always 
provided with a pinchcock to regulate the rate of delivery of 
solution and it may or may not contain interpolated in its 
length below the pinchcock a glass dropping tube. 

At the end of the rubber connecting tube is a glass tube 
which may be simple and straight, or which may contain from 
one to many side tubes depending upon the size of the wound 
to be irrigated and the number of terminals necessary for the 
purpose. Each one of the glass side tubes is provided with a 
length of rubber tubing which forms the most terminal part 
of the irrigating system, i.e., which establishes contact with the 
tissues. These latter rubber tubes are of varying lengths 
depending upon the size and shape of the wound in connection 
with which they are to be used; they have a lumen of about 4 
mm. in diameter and are relatively thin walled; they are usually 
tied tightly at the end and perforated along the sides. The 
perforated part of these tubes may or may not be covered with 
turkish towelling stitched in place to distribute the fluid more 
evenly to the surfaces of the wound, but this covering of the 
tubes is not advised in the latest descriptions of the technique 
as given by its promulgators (Fig. 52). 

b. Prcliminar3 r preparation of the wound for Dakinization: 
Preliminary preparation of the wound consists primarily in 
securing free access -to any angulations and pockets that may 
be present in the wound and the surgical removal of debris in 
order that the antiseptic fluid to be subsequently used may 
have free access to all parts of the infected area, and may come 
into more or less direct contact with viable tissue. The area 
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around the infected wound being prepared as for any other 
surgical operation and having been painted with benzine fol- 
lowed by iodine, devitalized tissue is freely trimmed away, 
necrotic tissue is removed, and foreign bodies if present are 
dislodged and evacuated ; added incisions may also be necessary 
in order to provide access to partly closed pockets. If at all 
possible, in doing this the fingers should never be used directly 
in the wound, but the various manipulations should be per- 
formed solely by the intermediation of instruments. Cultures 
should be taken at this time, if such has not already been done, 
these to be examined subsequently for purposes of identifying 
the organisms present and for estimating the approximate 
number of such organisms. 

c. The placing of the distributing tubes of the irrigating 
apparatus: The wound is now ready for the placing of tubes; 
some planning is usually necessary in this part of the prodecure 
to ensure that the liquid may come into intimate contact with 
every remotest corner and diverticulum involved in the 
infective process. No specific directions can, of course, be given 
as to how this can be done most effectively; ever}' case is a 
problem in itself because no two wounds are ever of identically 
the same shape and size. If the operator has fair mechanical 
sense, however, and if it be remembered that the problem is 
purely one of hydrostatics, the course of liquid under pressure, 
it should in the average case be a matter of no especial diffi- 
culty to insure free circulation throughout the entire infected 
area. This is the essential feature of the treatment, and unless 
such a result be obtained the best end-results can scarceh' be 
expected. 

The tubes having been arranged, attention is directed to the 
dressing of the wound. This is effected by means of gauze 
compresses dipped in Dakin’s solution and placed in position 
with dressing forceps, the fingers in this case, as before, not 
coming into contact with the wound surface if at all possible. 
The healthy margins of the skin should be protected from the 
direct action of the solution by vaseline, for Dakin’s solution 
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is irritating to the skin. Much can be done while placing the 
compresses to assure an equal distribution of the solution by 
building up one part of the dressing to act as a dam against 
excessive overflow’ and loose packing of another area to assure 
the attraction of fluid to such a part by capillarity. 

The finished dressing should be fairly voluminous and 
should be built up about the tubes; it should be held in place by 
bandages in locations v’here these can be used to advantage; 
otherwise, strips of adhesive plaster are used. The tubes may 
be pinned to the finished dressing in order that such move- 
ments as the patient makes may not dislodge them. 

d. Subsequent care of the apparatus: Irrigation: Formerly 
it v'as the custom to employ a continuous irrigation technique, 
the rate of flow’ being adjusted so that in the average case 5 
to 20 drops of the solution were delivered to the distributing 
system every minute. At present it is considered better to open 
the pinchcock from the supply reservoir only at intervals of 
about tw'o hours allowing enough fluid to escape into the 
distributing system each time this is done to resaturatc the 
dressings. In the average case the amount will vary between 10 
and 15 c.c. and the time consumed in this process, from one to 
three seconds. This must be done with religious regularity day 
and night. It is essential, furthermore, to see that the per- 
meability of the tubes is assured at all times. 

Redressing: Once during the course of each twenty-four 
hours the wound is uncovered, inspected, and redressed with 
fresh gauze compresses. The time for doing this should be so 
chosen that two hours will have elapsed since the last irriga- 
tion, because during the course of the dressing bacterial smears 
arc always taken for subsequent examination, and it is desir- 
able that these be taken at as unfavorable time as possible in 
order that the attendant be not misled as to the effectiveness of 
the treatment, which in turn might lead to its too early dis- 
continuance. No hesitation should be felt in readjusting tubes 
or rearranging the distribution of compresses during the course 
of any dressing in order to correct faulty distribution of the 
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fluid, providing the fingers be not placed in the wound and an 
otherwise rigidly aseptic technique be observed. 

e. Bacterial smears: Bacterial smears not only give infor- 
mation as to the kind of organisms present in the wound, but 
also as to the progress of the infection, or, in other words, the 
effectiveness of the treatment. If the number of organisms 
found on examining a smear be greater than on previous 
occasions, obviously the battle is with the invaders, and 
unusual care should be used at the next dressing to search for 
the cause and, if possible, to remedy the condition. If, however, 
daily counts show a steadify decreasing number of organisms 
the treatment is obviously succeeding, and there is no partic- 
ular indication for greater care than previously used or change 
of regime. When on 3 successive examinations at intervals of 
twenty-four hours, only 1 coccus or a pair of diplococci are 
found to 4 or 5 high-power fields of the microscope the wound 
is considered sterile and may be sutured in the same manner 
as any surgically sterile wound. 

In some of the base hospitals toward the close of the World 
War it was customary to require 3 successive negative smears, 
the last being controlled by culture, before secondary suture 
was permitted. 

Badly infected wounds required about seventeen daj'S for 
sterilization by the Carrel-Dakin method. 

A consideration of the several factors concerned in the 
proper performance of the Carrel-Dakin technique, none of 
which may be slighted if the method is to succeed, very strongly 
suggests that the principles of antisepsis play but a minor role 
in this particular form of treatment. The fact that too strong 
solutions of sodium hypochlorite act as irritants and interfere 
with healing is not without significance, for all other antisep- 
tics can be used more or less indifferently in various strengths, 
and if Dakin’s solution depended for its action on its antiseptic 
powers slight variations in percentage composition should not 
make so marked a difference in results. Similarly, in consider- 
ing too weak solutions of hypochlorite of soda, some antiseptic 
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effect should be expected, provided this were the principle 
primarily responsible for the value of the method, even though 
the strength of the solution were not exactly maintained; such, 
however, is not the case, and wounds treated with solutions 
even slightly^ below titer rapidly become foul and covered 
with sloughs. 

Although not yet definitely proved, it seems vety likely 
that a large part, if not all, of the effectiveness of the Carrel- 
Dakin technique depends upon certain principles immediately 
to be discussed in connection with “biological antisepsis,” 
and if so, the action of Dakin’s solution is not primarily 
disinfectant. 

3. Biological Antisepsis: Biological antisepsis presupposes 
the impossibility of sterilizing a wound by the use of chemical 
antiseptics and depends entirely upon aiding the physiological 
or biological agencies which make for natural recovery. As will 
readily be appreciated, such a program is ambitious, to say 
the least, and when one stops to consider that only since the 
World War has this conception gained any degree of favor, one 
need not be surprised to find that the principles of treatment 
which have thus far crystallized are relatively embryonic. 

Biological antisepsis, however, both theoretically and 
practically presents such obvious advantages over other 
methods of treating sepsis that one is probabfy well within the 
bounds of truth in stating that not only has greater progress 
been made in the treatment of infected wounds during the 
past fifteen years than in all the centuries preceding, but also 
that all future progress must be based upon biological or 
physiological methods. To Sir Almroth Wright and his fol- 
lowers we are largely indebted for the progress thus far made. 

a. The importance of free drainage and macroscopical 
cleanliness in the treatment of infected wounds: Although the 
importance of free drainage in connection with infected wounds 
has been taught to some extent for centuries and the value of 
primary surgical removal of devitalized tissue, foreign bodies, 
and disintegrating blood-clot, has been more recently estab- 
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lished, particularly as a result of war-time experience, the 
rationale of these therapeutic measures is probably not gen- 
erally appreciated by surgeons. Sir Almroth Wright and his 
followers have contributed a concept of importance in helping 
to understand the value of such procedures which, if more 
generally known, would probably go a long way toward impres- 
sing upon the mind of the surgeon the great importance of 
macroscopical cleanliness as a primary prerequisite in the 
treatment of all superficial infections. 

Normal human plasma, serum, and lymph possess very 
marked bacteriostatic powers. About the only organisms which 
will grow in such fluids when inoculated in reasonable numbers, 
are the streptococci and to a limited extent the staphylococci, 
and certain diphtheroid organisms. In individuals suffering 
from severe septic infections the bacteriostatic power of the 
body fluids is greatly enhanced, and even the organisms 
mentioned here when coming in contact with such fluids under 
ordinary cultural conditions grow very sparsely or not at all. 
Apparently a large part of this bacteriostatic power is due to 
the presence in the body fluids of antitryptic substances, for 
when trypsin is added to such fluids they lose their bacteriostatic 
powers, and this in direct proportion to the amount of trypsin 
added. 

In septic wounds tryptic ferments arise from the dis- 
integration of tissue cells, especially from the disintegration of 
leucocytes. When such disintegration of tissue cells is maximal, 
as in the presence of gross sloughs, the antitryptic power of 
tissue fluids poured into such wounds is minimized or annulled, 
the antitryptic bodies being neutralized by the tryptic bodies 
of tissue disintegration. 

The presence in an infected wound of gross masses of 
disintegrating tissue or fluids containing numbers of dead and 
dying leucocytes is thus seen to offer a most effective hindrance 
to wound sterilization. Accordingly, the first surgical duty 
which the medical attendant is called upon to perform when 
confronted with an infected wound is the establishment of a 
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condition of gross or macroscopical cleanliness. Not only must 
the wound be laid wide open, all pockets and diverticula being 
freely explored, but devitalized tissue must be gently and care- 
fully removed with knife or scissors, so that the wound presents 
neither pools of purulent material nor sloughs. 

b. The use of I^pertonic salt solutions: Although the 
mechanical removal of sloughs and grossly contaminated 
material from septic wounds enormously conserves the anti- 
tryptic powers of the tissue fluids poured into the infected area 
and thus tends to favor the rapid control of the local multi- 
plication of bacteria, no merely mechanical method can, of 
course, completely remove all decomposing material from the 
average infected wound, nor can it prevent continued decom- 
position of tissues as the result of the further action of bacteria 
necessarily left behind. The good effect of primary mechanical 
cleansing of infected wounds does not endure, therefore, unless 
some added mechanism can be provided to maintain the con- 
dition of cleanliness originally instituted. The physiological 
process by which the mechanical cleanliness of infected wounds 
tends to be maintained is one of tryptic digestion; the cells 
undergoing disintegration in the infected area themselves 
liberate a tryptic ferment which under favorable circumstances 
is capable of liquefying necrotic tissue and which in this manner 
favors continuous wound cleansing provided only that the 
position and other circumstances of the infected area are such 
as to facilitate drainage of the resultant liquefied material. 

As will be appreciated from these considerations, the action 
of natural tryptic ferments in infected wounds is partly benefi- 
cent and partly malevolent, beneficent insofar as the removal 
of cellular debris is concerned, malevolent insofar as the 
neutralization of the antitryptic powers of the various tissue 
fluids is involved. 

Any attempt to manipulate the process of t^ptic digestion 
in infected wounds therapeutically must therefore resolve 
itself into a compromise; sufficient tryptic digestion must be 
allowed to occur so that cellular debris is adequately liquefied 
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and eliminated, and, on the other hand, the local concentration 
of tryptic ferments must not he allowed to become so "rent as to 
overcome the natural antitrvptie power of the tissue fluids 
and thus facilitate further suppuration. Very possibly there 
may subsequently be discovered some more satisfactory 
method of achieving this end than is at present known, but 
for the time being, the expedient which seems to be of most 
value involves the principle of alternation; conditions are 
alternately produced which favor now tryptic digestion and 
now antitrvptie action. 

In order to understand the method usually employed in 
establishing this alternation, it is necessary to understand that 
of all the cells liberating tryptic ferments into infected wounds 
the leucocytes are the most important. Any substance or 
agency which destroys leucocytes will liberate relatively large 
amounts of tryptic ferments. The destruction of leucocytes is 
apparently the primary function subserved by Dakin’s solution 
in the Carrcl-Dakin technique, it will be remembered in this 
connection that according to the later experience with the 
Carrcl-Dakin technique continuous irrigation of wounds was 
not nearly so satisfactory as intermittent irrigation, and this 
coincides very well with the theoretical considerations involved 
in the principle of alternating tryptic and antitrvptie action 
now under discussion. 

Certain hypertonic salt solutions are also capable of 
destroying leucocytes, such as relatively concentrated solu- 
tions of sodium chloride and magnesium sulphate. These 
solutions when applied to infected wounds immediately 
cause the disintegration of leucocytes and the consequent 
liberation of tryptic ferments. The salts have no antitrvptie 
powers themselves, so that the liberated trypsin is at once 
free to act on any cellular debris that may be present. The 
action of hypertonic salt solutions as thus used is not ordi- 
narily continuous because such solutions very speedily become 
diluted with wound secretions and when thus sufficiently 
diluted are no longer capable of causing further disintegration 
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of leucocytic cells. In the repeated application of moderate 
quantities of Itypertonic salt solutions to infected wounds is 
thus seen a very efficient method alternating conditions 
favorable now for tryptic digestion and now for antitryptic 
action. 

Hypertonic salt solutions are of value in the treatment of 
sepsis, however, not only because of their moderate destructive 
action on leucocytes, but because of a possibly more funda- 
mental action which depends upon osmotic tension. 

The septic process which takes place in the cavity of an 
infected wound constitutes but part of the total phenomenon 
of suppuration; in the depths of the tissue contiguous to an} r 
infected wound is concomitantly occurring a process of 
leucocytic disintegration; here degenerating cells are liberating 
trypsin directly into the tissue spaces thus corrupting the con- 
tained lymph, upon the antitryptic and antibacterial powers 
of which control of infection in the tissue itself depends. 
Hypertonic salt solutions are capable of withdrawing such 
contaminated lymph from the environs of the wound and of 
thus producing a process amounting to an internal lavage 
of the contiguous tissue. The value of the removal of this 
contaminated lymph from the tissue spaces and its subsequent 
replacement by fluid of full antitryptic and antibacterial 
potency derived from the blood stream can hardfy be 
overestimated. 

With regard to the question of the best hypertonic salt 
solution to use for the purpose described there is no very 
definite concensus of opinion at present. Wright has recom- 
mended a solution consisting of sodium citrate 1 1 grains and 
sodium chloride 20 grains to the ounce of distilled water, but 
there is no evidence as yet available to prove that a combina- 
tion of salts acts more efficiently than a single one. Ordinary 
salt, or sodium chloride, is efficient in 5 to 10 per cent solution 
and presents the obvious advantage over man}'' other substances 
that it is very cheap and readify obtainable. About the only 
objection to sodium chloride arises from its irritating properties. 
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Hypertonic sodium chloride solution is, of course, nothing more 
or less than “brine,” and the discomfort produced by the 
entrance of brine into an open wound is a matter of everyday 
experience; however, the solutions of salt customarily used 
are not strong, and the irritating properties of the solution 
are accordingly minimal. 

Solutions of magnesium sulphate also of 5 to 10 per cent 
strength present the advantages of economy and availability 
possessed by sodium chloride and in addition, instead of being, 
like ordinary salt solution, irritating to exposed nerve ends are 
actually analgesic. For this reason hypertonic solutions of 
magnesium sulphate are more grateful particularly to the 
apprehensive and hypersensitive patient. 

Von Gaza is contends that the hypertonicity of salt solu- 
tions when used in the treatment of infected wounds is not 
the only factor to be considered, for he has found that though 
sodium chloride increases the size of granulations in healing 
wounds the opposite effect is produced bj r calcium chloride 
solutions. He therefore concludes that some of the effect 
produced by these solutions is dependent upon ionization 
of the wound, and in accordance with his experimental findings 
he advocates the use of sodium salts in those wounds in which 
considerable tissue defects require to be filled, whereas in 
cases in which epitheliazation alone is desired calcium salts 
are indicated; the evidence presented is, however, not entirely 
convincing. Until more detailed knowledge of the action of 
various ions has been developed the question of the particular 
salt to be used may well be left open, and until further evidence 
becomes available sodium chloride and magnesium sulphate 
may be regarded as presenting the necessary characteristics. 

c. The agency of absorptive dressings: Up to the present 
no mention has been made of the bactericidal properties of the 
leucocytes as such. The leucocytes, as is well known, and as 
recently emphasized by Wright 19 possess the power not only 
of excreting, under appropriate stimulation, bactericidal sub- 
stances designed to destroy bacteria directly, but also the 
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power of engulfing bacteria and destroying them by a process 
of intracellular digestion. The action of the leucocytes is thus 
partly dependent upon their chemical properties and partly 
upon their power of ameboid movement. Wright believes 
that the polymorphonuclear cells are able to make their way 
faster through the walls of capillary?- blood vessels than the 
mononuclear cells because of the peculiar irregular shape of 
their nuclei; by a twisting and turning motion the polymorpho- 
nuclear cell wriggles its way through an opening which would 
more easily restrain a cell with a regularly rounded nucleus. 
At all events the polymorphonuclear cell finds its way?- to any? 
seat of bacterial multiplication in the body? with remarkable 
rapidity?, and microscopical examination of any? grossly infected 
area invariably? shows masses of these cells engaged in active 
combat with invading microorganisms. 

Two essential conditions seem to be necessary in order 
that the bactericidal activity? of the leucocyte may? be exerted 
maximally?: (i) the supply? of Ieucocy?tes must be continually 
augmented, and (2) each Ieucocy?te must have some definite 
point of attachment. 

If the pus from a closed lesion, such as a furuncle, be 
examined microscopically? it will be seen to contain leucocytes 
which show little motility? or none at all, and if the bactericidal 
properties of these Ieucocy?tes be tested culturally? they will 
be found to be very? feeble indeed. The situation is comparable 
to that of a human battlefield in which no provision has been 
made to supply? reinforcements; the leucocytes typify? the 
defending force which by? dint of long fighting has been partly? 
killed, partly maimed and partly disabled by exhaustion. 
If, on the other hand, an actively? healing acute ulcer be 
examined microscopically?, the Ieucocy?tes will be found to be 
actively? motile and exceedingly? bactericidal in culture. In this 
case, to use the same simile as before, the dead and wounded 
soldiers have been removed as fast as they have fallen and 
new recruits have been inducted into their places. Dressings, 
because of their absorptive characteristics, play? a very impor- 
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tant part in the removal of such pus as is characterized by 
the presence of dead and therefore useless leucocytes; in 
removing this pus an opportunity is afforded for more leuco- 
cytes to be mobilized. The actual mobilization of these leuco- 
cytes is, of course, facilitated by the action of hypertonic 
solutions. 

The removal of secretions from wounds by the agency of 
suitable dressings is of value also in providing points of attach- 
ment for the leucocytes and thus aiding them in their phago- 
cytic activities. An emulsion of leucocytes swimming free 
presents relatively feeble bactericidal powers compared with 
the bactericidal powers possessed by the same number of 
leucocytes attached to a surface. The situation is as if the 
invading bacteria and the defending leucocytes were engaged 
in a tug-of-war and the sides of the wound and the meshes of 
wound dressings were capable of acting as a fixed support to 
which the leucocytes could attach themselves to gain an 
advantage. 

d. The action of heat: The action of heat in hastening 
chemical reactions is almost axiomatic, and inasmuch as a 
considerable part of the control of any infectious process 
depends in the last analysis upon chemical reactions, the 
favorable influence of heat on infectious processes should be 
considereable. 

Ebeling 20 some years ago showed this effect very interest- 
ingly when working with alligators. He found that an increase 
of io°c. in the temperature of a wounded area actually doubled 
its rate of healing. 

In addition, however, to the influence of increases in tem- 
perature on chemical activity, the physiological action of heat 
in the production of arterial hyperemia and local dilatation 
of arterioles and venules must not be forgotten. In order 
for the concentration of leucocytes in a given infected area 
to be maximal a very rich arterial blood supply to the part 
must be provided. 
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e. The action of rest: The value of rest both local and gen- 
eral in the treatment of any inflammatory process is universally 
accepted and the importance of this factor need not be particu- 
larly dwelt upon. Generalized rest is, of course, provided in 
connection with infected wounds in the confinement of patients 
to their beds, and localized rest may be enforced occasionally 
by splinting. 

f. The actual treatment of infected wounds according to 
the principles of biological antisepsis: Assuming that in any 
actual case of sepsis the age-old principle of the establishment 
of drainage has been amply respected and that in suitable 
cases the macroscopic cleansing and “freshening” of wound 
edges have been accomplished, the practical application of 
previously considered theoretical principles of biological 
antisepsis immediately comes in question. 

Rest: The condition of surgical patients quite apart from 
the presence of any localized suppurative process characteristi- 
cally serves as an indication for the enforcement of generalized 
rest of the body in bed. However, in the exceptional case in 
which sepsis develops in ambulator}*- cases the patient should 
be promptly ordered to bed so as to favor conservation of 
any reserve energy of the body for purposes of combating the 
infectious process. 

Local rest of the infected part of the bod}*- may or may not 
be adequately secured concomitantly with the establishment 
of recumbency in bed. In the case of infected abdominal and 
thoracic incisions this will, of course, usuall}*- be the case. 
In the case of infections of the neck, head, and extremities 
some further immobilization is not infrequently necessary 
or desirable. Local immobilization may be adequately arranged 
in most of these latter cases by the use of sandbags or pillows 
so arranged about the affected part as to prevent lateral 
motion. In rare cases the actual application of an immobilizing 
splint may be not only feasible but desirable. 

The use of hypertonic solutions : As has been previously 
mentioned, other characteristics beside hypertonicity may be 
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partly responsible for the good effects produced by the use 
of hypertonic solutions in the treatment of infections, but 
in the absence of further and more convincing evidence than 
is at hand, one is hardly in a position to dogmatize on this 
matter with too much assurance. It may be provisionally 
assumed that of two solutions of the same hypertonicity, 
that one is preferable for use in the treatment of infections 
which presents the more desirable additional, accidental, or 
concomitant properties. No one should be misled, however, 
when using hypertonic solutions for the purpose under discus- 
sion into thinking that an additional bactericidal property 
is to be desired in connection with the solution; such a fallacy 
has evidently been in the minds of certain authorities who 
particular^ advocate the use of boric acid. Boric acid has 
sometimes been regarded as a mild antiseptic, it is true, but 
such bactericidal properties as it may possess are very feeble 
indeed, even in a watery medium, and must be quite negligible 
in an infected wound. Aside from this, however, and more 
fundamentally, no one should be deceived into thinking that 
in the use of boric acid, or any other substance supposed to 
possess bactericidal properties in addition to its properties 
of hypertonicity, one is guided by rational considerations, 
for if the principle of antisepsis is irrational when considered 
on its own merits it is no less irrational when combined with 
any other principle, whether the latter be itself sound or not. 
Bactericidal properties as such are not desirable in connection 
with hypertonic solutions used for the treatment of infected 
wounds. 

Incidentally, boric acid has one essential property which is 
almost certainly not desirable, it is only sparingly soluble. 
The solubility is from 4 to 5 per cent, and thus a saturated 
solution is either just at or even somewhat below the lowest 
value usually regarded as efficient for solutions to be used on 
infected wounds. Solutions of from 5 to 10 per cent are usually 
recommended. 


Rage 402 



PREOPERATIVE & POSTOPERATIVE TREATMENT 383 

In passing, and while on the subject of boric acid, it majr be 
worth while to note that there has been some experimental 
evidence tending to show that a localized acidosis may accom- 
paity the process of repair in infected wounds. If the healing 
process can be definitely shown to be characterized by regional 
acidosis, rational therapy in the future may take this factor 
into account and boric acid, or some other weak acid, because 
of its acidity, may be generally recognized to have an advan- 
tage greater than at present supposed. 

For the time being, however, attempts to elaborate practi- 
cal methods based upon a more or less speculative regional 
acidosis should not be accepted too enthusiastically, much 
less attempts to establish generalized acidosis by manipula- 
tion of the diet. 

Furthermore, there is a little evidence to show that alkalin- 
ity may occasionally be more desirable than acidity. Sir 
Almroth Wright 21 has shown that Welch’s bacilli at least 
grow only with great difficulty in unaltered blood serum; 
such serum has about the same alkalinity as a H 5 normal 
alkali. If, however, this alkalinity be partly or completely 
neutralized, these particular organisms grow luxuriant^. 

In the absence of further studies, all otherwise applicable 
hypertonic solutions of a given strength may, be considered 
equally efficacious, and there therefore seems to be no advan- 
tage in using more expensive, complex, or less available solutions 
than sodium chloride or magnesium sulphate. As mentioned 
in the preceding theoretical discussion, there is no incontro- 
vertible evidence that combinations of salts have advantages 
over a single salt in simple solution. The advantages of magne- 
sium sulphate over ordinary salt solution have been mentioned, 
and this is probably the salt most commonly desirable. 

In order to prepare or intelligently to order the preparation 
of solutions for purposes such as the one under discussion, it is 
frequently desirable to have some “rule of thumb” by which a 
satisfactory solution may be improvised even in the absence 
of access to really accurate weights and measures. Some 


Book Page 493 



384. 


THE TREATMENT OF OPERATIVE WOUNDS 


method of preparation which can be employed by the nurse 
in the absence of technical laboratory facilities is of value. 
An ordinary heaping tablespoonful of magnesium sulphate 
weighs about 16 gm.; an ordinary heaping tablespoonful of 
sodium chloride weighs about 30 gm. For practical purposes 
these values may be taken as approximately M oz. and 1 oz. 
respectively. As there are 32 oz. in the American quart, 4 
heaping tablespoonfuls of magnesium sulphate or 2 heaping 
tablespoonfuls of sodium chloride when dissolved in r qt. 
of water will make approximately a 6 per cent solution. These 
amounts can be conveniently modified, of course, to give 
stronger solutions, on the one hand, or if occasionally so desired, 
weaker ones on the other; but the percentage of solutions 
to be used in the treatment of infection is not critical. 

Possibly some such method as that used to deliver Dakin’s 
solution to wounds, as described in connection with the Carrel- 
Dakin technique, might work very well as a method of applica- 
tion for hypertonic solutions, but such technique would be 
unnecessarily cumbersome for the smaller and simpler infec- 
tions, and in the severest types of infections the Carrel-Dakin 
technique entire is probably still the method of choice. 

Two simple alternatives are very obvious: either the 
infected wound may be dipped into the solution, or the solu- 
tion may be placed upon the wound. The first method, or the 
method of immersion, is readily applicable only to certain 
limited portions of the bodjq especially to the hands and fore- 
arms, feet and legs. In order to immerse wounds involving 
most other parts of the bodjq not only would inordinately 
large amounts of solution be required, but in the case of 
acute infections two other factors would tend to militate 
against success: (1) the necessity of moving the patient’s 
body about, and (2) the danger of further contamination of 
the infected wound ncident to immersing actually infected 
and potentially infected body areas together in the same bath. 

In the case of infected wounds of the extremities the method 
of immersion or soaking may frequently be used very success- 
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fully ; the solution into which the extremity is to be placed 
should, of course, be sterile. This condition of affairs may be 
insured either by using a previously sterilized container and 
solution or, more simply, b} 1- boiling the solution to be used 
in the container to be used. The unbroken skin of the extremity 
to be placed in the hypertonic solution should preferabfy be 
bacteriologically clean, especially in the case of acute infec- 
tions; frequently this state of affairs will have been established 
either in connection with a previous operation or in connection 
with the preliminary mechanical cleansing of the infected 
area several times previously mentioned as essential. Any 
sterile gauze dressing that may have been placed about the 
affected area may and should be left upon the extremity 
during the process of soaking providing it be of such character 
and applied in such a way that it is readily permeable to its 
innermost recesses by the solution and providing further that 
it be not initially grossly soiled with wound secretions. The 
part played by gauze coverings in the control of infection 
is not only protective, but actually intrinsic, as mentioned 
in the preceding theoretical discussion, because, on the one 
hand, the meshes of the gauze exert capillaty attraction for 
relatively inert pus, and on the other, serve as a meshwork 
support or trellis to which actively bactericidal leucocjTes 
may attach themselves for support and from which they may 
launch an advantageous attack upon the invading bacteria. 

In the use of the immersion method due attention should 
be paid to the principle of alternation of tryptic-antitryptic 
action in the wound. Periods of soaking should be alternated 
with periods of removal of the infected wound from the bath 
and rest. A two-hour period of intermission between successive 
soakings will ordinarily prove optimal, and from fifteen 
minutes to half an hour of actual soaking will usually not only 
prove ample for the purpose under discussion but will often 
exhaust the patient’s strength as much as is permissible. How- 
ever, the successful treatment of infected wounds, like the 
successful treatment of all other conditions in surgery, goes 
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not by the clock but according to certain individual variations 
which can be recognized and evaluated only by the critical eye 
of a trained and thoughtful attendant, and the matter of time 
must become, in the case of infections, subservient to the 
progress of the condition rather than the reverse. 

Hypertonic solutions should, needless to repeat, be heated 
before use; a temperature of iio°f. is as cool as they should 
ordinarily be allowed to become, and they may be tolerated 
very much warmer than this especially by certain patients. 

Gauze dressings covering wounds undergoing the immersion 
treatment should be changed in most cases not less frequently 
than once a day; in the case of foul wounds more frequent 
dressings are, of course, indicated. Repeated immersion may 
be permitted in the same solution providing the latter be 
sterilized by boiling between successive immersions and provid- 
ing also that it does not become obnoxious through progressive 
contamination. 

The soaking of infected wounds presents one disadvantage 
dependent solely upon mechanical considerations and one 
which may or may not prove serious depending upon circum- 
stances. For the most obvious reasons anj r part of the body 
which is to be immersed in a solution must be made dependent 
and must be kept so as long as the process of immersion con- 
tinues. The patient with serious infections of the extremities 
is, of course, not an ambulatory patient, and in order to allow 
actual soaking of parts of such a patient’s body, the part in 
question must usually be allowed to hang over the edge of a 
bed, or at least such a position of the extremity must frequently 
be assumed that the blood suppfy to the member is embar- 
rassed. Adequate arterial blood supply to, and adequate 
venous return from infected areas is the sine qua non of the 
effective treatment of infection, and no accessory treatment 
however painstakingly elaborated can at all compensate for 
failure to respect this basic principle. The immersion method 
will signally fail in the hands of thoughtless surgeons who 
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permit infected areas to become engorged with venous blood 
and infiltrated with edema. 

The other alternative to the placing of an infected area in 
a solution is the placing of solution on the infected area. The 
latter expedient is, of course, more universall}'- applicable 
than the former; not only may such a method be adopted 
for use on the extremities but also upon the trunk, head and 
neck. In the simplest case such a method would involve 
the simple pouring of the solution over the uncovered infected 
area, but such a procedure would usually not be feasible 
because of the almost unavoidable concomitant flooding 
with solution of bedclothing, splints, and other incidental 
and supportive paraphernalia. Furthermore, the value of 
gauze coverings which has been previously stressed is here 
likewise in point, and, according^, the expedient usually 
adopted consists either in saturating with solution dressings 
already applied to the infected area or in applying to the 
infected area dressings previously saturated with the solution. 
The former method may most conveniently be employed 
in the case of the extremities; these may be arranged, in 
suitable cases, over protective sheets of rubber or other 
impervious material so that any excess of solution which may 
be applied may overflow onto the protective sheet and be 
conducted away without soaking either the bed or indifferent 
parts of the patient’s body. For infected wounds of the torso, 
head, neck, and usually also for the extremities the applica- 
tion of wet compresses is the more suitable method. 

As compresses inevitably lose heat with considerable 
rapidity, and as the heat content of the compresses accounts 
for much of their therapeutic action either the compresses must 
be changed very frequently or else some method of applying 
external heat must be employed. It is usually impracticable 
to change hot dressings as often as they become cool, and 
consequently the usual expedient is to apply some additional 
source of heat external to the compress; this may consist of 
hot water bottles or an electric heating pad applied over the 
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dressing, an electric light globe suspended directly adjacent 
to the dressing, or perhaps best of ail the electric light tent. 
Hot water bottles and electric pads are intrinsically objection- 
able partly on account of the additional weight which they 
impose on the tender wound area and partly upon the diffi- 
culty frequently encountered in keeping the temperature 
optimal and constant; the hot water bottle, of course, progres- 
sively loses heat, and the electric pad, though it maintains a 
constant temperature, may or may not be capable of main- 
taining an optimum temperature. The temperature within 
the electric light tent, on the other hand, may be so adjusted 
by cutting in or out of the circuit electric light globes so that 
the heat supplied is optimal and once adjusted tends to 
remain constant; the apparatus also removes the weight 
of the bcdclothing from the wound. 

As the therapeutic value of compresses depends to a con- 
siderable extent upon the hypcrtonicily of the solution used in 
preparing them, care should be taken to ensure that a sufficient 
amount of solution is employed to ensure bathing of the wound 
surface with solution, and this will sometimes entail pouring 
additional fluid directly onto the compress after the latter has 
been arranged in place. Furthermore, the principle of alterna- 
tion of tryptic and antitryptic activity should be respected, 
and this necessitates particular attention to the renewal 
of compresses or addition of fluid, as the case may be, during 
the period assigned to the production of tryptic activity; 
during the period of antitryptic activity the dressings may, 
of course, be allowed to become dry. 

Compresses should be changed as often as they become 
unduly soiled by wound secretions, and formal redressing of 
the wound, accompanied by careful inspection of all details 
of the treatment, should be performed by the attending 
surgeon not less frequently than once in twenty-four hours. 

Even though compresses, soaks, or irrigations may be 
required in the treatment of infections for a period of several 
days, a 5 to io per cent salt solution is ordinarily sufficiently 
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hygroscopic to prevent softening and maceration of tissues 
providing only periods of rest be alternated with periods 
of active treatment, as has been described. The secretions 
from certain wounds harboring virulent infections, however, 
may occasionally tend to establish suppurative processes 
in the skin appendages of the healthy area surrounding the 
infected wound, and this tends to occur particularly when 
secretion is abundant and when the location of the infec- 
tion favors friction between the skin surface and gauze dres- 
sings. In cases in which wound secretions are particular!}' 
copious and are therefore likely so to dilute any hypertonic 
solutions that may be applied as to reduce the hygroscopic 
effect of the latter to a minimum, it may occasionally be 
well not only to increase the percentage strength of the 
hypertonic solution slightly, but also to sponge skin areas 
adjacent to the wound with alcohol once or twice a day in 
order to destroy as many as possible of the surface bacteria 
contained thereon and also to withdraw water from the skin 
and thus prevent unnecessary maceration. The latter sugges- 
tion constitutes no exception to the rule that antiseptics 
should not be used in infected wounds; when using alcohol 
in this manner it is carefully prevented from entering the 
wound itself. 

Wet dressings for application to infected wounds consist 
of several layers of gauze wrung out of the desired solution. 
In order to prevent secondary contamination of acutely 
infected wounds, the solution, the container for the solution, 
and the gauze used should, of course, be quite sterile and the 
manipulations incident to the wetting of the gauze and the 
transference of the compresses to the wound should be such 
as to insure continued sterility. It is usually possible to prepare 
and apply compresses by means of the intermediation of sterile 
instruments and thus to avoid time-consuming sterilization 
of the hands and the use of sterile rubber gloves, as only enough 
solution need be expressed from the compresses so that they 
do not drip. If, however, a situation arises in which instru- 
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mental manipulation of compresses docs not suffice the hands 
must be prepared as carefully as for a formal operative proce- 
dure before they arc allowed to come in contact with com- 
presses or solution. 

The temperature of solutions used for the preparation of 
compresses should be high enough so that, allowing for inevi- 
table loss of heat during incidental manipulations, the finished 
compress as it reaches the wound is as hot as can be borne by 
the patient. Compresses built up out of several different 
gauze pads or squares can frequently be made to conform 
better to the contour of the infected part than a single, more 
bulky compress, prepared in one piece. 

Over the finished compress there should be spread a layer of 
some material impervious to moisture; this may be a piece of 
thin rubber (rubber dam), a piece of mackintosh cloth (rubber- 
ized fabric), or a piece of oiled silk. This last layer serves the 
double function of preventing the escape of heat and moisture 
from the compresses and also of protecting the patient’s 
garments and the bcdclothing from soiling. 

In the case of wounds which have passed the stage of acute 
infection, which show a tendency to become indolent, and are 
difficult to keep clean, it is often best to start a regime of daily 
or even more frequent ordinary tub baths. Such treatment is 
especially applicable to infected abdominal wounds of two or 
three weeks’ standing which show little tendency to heal, 
infected amputation stumps which arc not acutely inflamed, 
decubitus ulcers, leg ulcers and similar lesions. In these lesions 
the local resistance of the tissues has been built up to such a 
point that secondary acute infection occurs with difficulty and 
only very rarely, and the primary indication is for macroscop- 
ical cleanliness. No form of bed treatment can accomplish for 
these lesions what ordinary washing in quantities of warm 
water can achieve. 

Stimulation of epithelial and granulation tissue : Clinically it 
would seem highly desirable in certain cases to have at one’s 
disposal some special method or methods for the stimulation 
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of the two types of tissues upon the formation of which one 
depends for wound healing, epithelial tissue and connective 
tissue. 

There arc grounds for serious doubt, however, whether any 
such method or methods have been devised up to the present 
time. At all events no good scientific or experimental evidence 
has apparently been presented to show that any of the various 
substances or devices used for the purpose in question do in 
fact, accomplish that for which they were originally intended. 
The evidence for the value of special tissue stimulants is purely 
clinical, and there is little indisputable reason for believing 
that they accomplish more than can be expected from the use 
of the methods already described in connection with the con- 
trol of sepsis, for the formation of new tissue and the control 
of sepsis arc in reality but different aspects of the same process, 
new tissue being formed if and when physiological processes 
favorable to its growth have been established. 

Undoubtedly stimulation of new tissue formation, whether 
of the connective tissue or epithelial variety, depends upon the 
overcoming of conditions unfavorable to such growth rather 
than upon any specific drug action. 

As an epithelial stimulant the fat-staining dyes scarlet red 
and sudan hi have been used with some success clinically for 
more than twenty years. Scarlet red in an 8 per cent ointment 
was recommended by Schmieden in 1908, and though there is 
apparently no experimental evidence that it is of value in 
promoting cpithcliazation clinical experience would seem to 
justify its use. Davis recommends that the ointment be applied 
to the epithelium around wound edges only and that this be 
followed by the application of a bland ointment at the end of 
forty-eight hours. 

For the stimulation of connective tissue local applications of 
certain drugs, notably silver nitrate and balsam of Peru, have 
enjoyed the favor of clinicians for many years and seem to have 
established their practical value sufficiently to warrant their 
use occasionally. Silver nitrate is used either in the form of a 
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strong solution (commonly a saturated solution) or in the form 
of the pure fused chemical, molded into sticks. Balsam of Peru 
is perhaps best applied in a menstruum of castor oil in the 
proportion of one part of the former to three parts of the latter. 

REFERENCES 

1. Franz, V. K. Surgical Pathology, Nelson’s Loose Leaf Living Surgery. New York, 

Thomas Nelson and Sons, 1927, vol. 1. 

2. Eastman, J. R. Prevention of peritoneal contamination in drainage of abdominal 

abscesses. J. A. M. A. y 80: 833, 1923. 

3. Ogden, M. D. Surgical drainage. South. M. J., 21: 626, 1928. 

4. Meyer, K. F. Prophylaxis and treatment of wound infection by modem methods. 

California & West. Med., 24: 177, 1926. 

5. Levai, J. Experimentelle Untersuchungen iieber die Wirkung diluirter Chemikalien 

auf die lebenden Gewebe mit besonderer Ruchsicht auf die Karbolgangran. 
Zenlralbl. f. Cbir., 24: 864, 1897. 

6. Harrington, F. B. Carbolic gangrene. Am. J. M. Sc., 120: 1, 1900. 

7. Le Clerc, R. Phenol gangrene. Bull. Acad, de med., 81: 203, 1919. 

8. Young, H. H., White, E. C., Swartz, E. O. A new germicide for use in the genito- 

urinary tract: “ Mercurochrom-220.” J. A. M. A., 73: 1483, 1919. 

9. Sanner, J. E., and Hill, J. H. Action of mercurochrome upon local infections in 

guinea pigs; experimental study. Surg. Gynec. Obst., 46: 496, 1928. 
to. Wright, I. S. Effect of mercurochrome-200 soluble on the growth of bacillus pyo- 
cyaneus. Arcb. Surg., 15: 958, 1927. 

11. Rodriguez. Mercurochrome and iodine as disinfectants of mucous membrane of the 

mouth; preliminary report on relative effectiveness. J. A. M. A., 91: 708, 1928. 

12. Leonard, V. Hexylresorcinal; development and clinical application of synthetic 

compound possessing experimental requirements of an ideal internal urinary 
antiseptic. J. Urol., 12: 585, 1924. 

13. Leonard, V. Secretion of bactericidal urine and disinfection of urinary tract follow- 

ing oral administration of certain alkyl derivatives of resorcinol. J. A. M. A., 
83: 2005, 1924. 

14. Leonard, V. and Feirer, W. A. Hexyresorcinol as a general antiseptic. Surg. Gynec. 

Obst., 45: 603, 1927. 

15. Leonard, V. and Feirer, W. A. Bactericidal activity of hexylresorcinoi (solution 

s. t. 37) and wound surface. Surg. Gynec. Obst., 47: 488, 1928. 

16. Allen, A. W., and Wright, I. S. The bactericidal properties of the solution S. t. 

37 liquor hexylresorcinolis 1:1,000. Arcb. Surg., 17: 834, 1928. 

17. Fleming, A. The action of chemical and physiological antiseptics in a septic wound. 

B rtf. J. Surg., 7: 99, 1919. 

1 8. Von Gaza, W. Der Einfluss hypcrtonischer Saltzlocsungen auf das Granulations- 

gewcbc (cine Kationcnwirkung). Zentralbl. f. Cbir., 50: 858, 1923. 

19. \\ right, A. The physiology of wound repair. Practitioner, 114: 317, 1925. 

20. Fueling, A. H. Cicatrization of wounds; temperature coefficient. J. Exper. Med., 

35: 657, 19=2- 

21. Wright, A. Bacillus of gas gangrene. Lancet, 1: 1, 1917. 


Book Pace 502 



PREOPERATIVE & POSTOPERATIVE TREATMENT 393 

ADDITIONAL REFERENCES 

Charnock, D. A. A nonelastic rubber strip drain. J. A. Af. A., 92: 982, 1929. 

Fisher and Stone. Very late abscesses in operative scars. J. A. M. A., 86: 1675-1676, 
1926. 

German, \V. J. The cfl'ect of some antiseptics on tissues in vitro. Arch. Surg., 18: 1920, 
1920. 

Harvey, S. C. The velocity of the growth of fibroblasts in the healing wound. Arch. 
Surg., 18: 1927, 1929. 

McKim, L. 11 . Wound infection in appendicitis. Cunad. A I. A. J., 17: 434, 1927. 
Swindt, J. K. Wound infections. Am. J. Surg., 6: 137, 1929. 

Willis, P. W. Observations on drainage. Northwest A led., 26: 51, 1927. 


Book Pnpc 503 




Chapter XIII 

POSTOPERATIVE PERITONITIS 



CONTENTS OF CHAPTER XIII 


A. J. S. 
Pagc 

i. Etiology of peritonitis 397 

n. The diagnosis of acute generalized postoperative peritonitis, 

rapidly overwhelming peritonitis 398 

hi. Ordinary postoperative peritonitis 400 

A. Peritoneal irritation 400 

b. General symptoms and signs of infective peritonitis 401 

iv. The value of secondary operations in the treatment of diffuse 

peritonitis 404 

v. The conservative treatment of peritonitis 405 

vi. Residual abscess formation 410 

a. The Douglas abscess 41 1 

b. The lower right abdominal abscesses 417 

c. The lower left abdominal abscesses 419 

d. The subphrenic abscess 420 

References 42S 



Chapter XIII 


POSTOPERATIVE PERITONITIS 

Peritonitis may, of course, constitute the essential condition 
for which a patient primarily undergoes treatment, or it may, 
on the other hand, develop as a complication in cases under 
observation for other conditions whether in the preoperative or 
postoperative period. Furthermore, the development of per- 
itonitis, though constituting fundamentally a surgical condi- 
tion, may require early or late operative intervention or may 
never require formal operative procedures depending upon the 
variety of the condition which presents itself, and the convic- 
tions, knowledge, and experience of the attending surgeon. 
Perhaps no more distressing dilemma occurs in all surgery 
than that which develops in connection with cases of peritonitis 
in which the decision must be made whether to operate or to 
adopt or maintain conservative treatment. 

i. Etiology of Peritonitis 

One has but to recall the etiology of peritonitis to realize 
that almost any variety of the condition at all may be encoun- 
tered both as a primary clinical entitj' - and as a postoperative 
complication or sequela. In order of frequency the various 
causative lesions are: 

(i) Perforations of the gastrointestinal tract, whether due 
to 

(a) traumata from within, as by foreign bodies, or 
traumata from without, as by gunshot and stab 
wounds, 

(b) ulcerations of the intestinal wall, whether peptic, 
malignant, or due to some bacterial agent like 
Bacillus typhosus, Bacillus tuberculosis, or Tre- 
ponema pallida, and 
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(c) devitalization of tissue primarily due to inter- 
ference with the blood supply, as in strangulation 
ileus, mesenteric thrombosis, or diverticulitis. 

(2) Affections of the female genital organs whether 

(a) traumatic, as in childbirth injuries and abortions, 
or 

(b) bacterial, as in tuberculous, puerperal, and gono- 
coccal infections. 

(3) Perforative lesions of the biliary system and pancreas, 
whether 

(a) traumatic, as in gunshot and stab wounds, or 

(b) bacterial, as in suppurative cholangeitis and chole- 
cystitis, hepatic abscess, and pancreatitis. 

(4) Lesions of the urinary and male genital tract whether 

(a) traumatic, like rupture of the bladder, or 

(b) suppurative inflammations of the bladder, prostate 
gland, seminal vesicles, and kidneys. 

(5) Miscellaneous traumatic and bacterial lesions in tissues 
adjacent to the peritoneal cavity, such as abscesses 
primarily of the retroperitoneal lymph nodes, extensions 
of suppuration from the pleurae and pericardium, and 
infections of the umbilicus in the newborn, and 

(6) Hematogenous infections. 

11. The Diagnosis of Acute Generalized Postoperative 

Peritonitis 

The diagnosis of acute generalized peritonitis developing on 
the basis of some formal operative procedure is usually not 
difficult. Characteristically, if the medical attendant is familiar 
with the particular variety of operative procedure performed, 
some more or less obvious source of infection can be reasonably 
suspected, such as leakage from the stoma of a gastroenteros- 
tomy, contamination of the peritoneum during the removal 
of an acutely inflamed appendix, accidental instrumental 
perforation of the intestinal tract, or some other establishment 
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of contact with a septic focus. In a certain small percentage of 
eases no such obvious mechanism of contamination is evident, 
and this situation always makes an early diagnosis of the 
condition much more difficult. 

Rapidly Overwhelming Peritonitis: The peritoneum possesses 
remarkable powers of resistance against infection, and sup- 
purative peritonitis docs not necessarily ensue even though 
considerable numbers of virulent organisms be injected directly 
into the peritoneal cavity, provided the continuity of the 
peritoneum is unbroken and the membrane itself is not devital- 
ized by the previous presence of foreign bodies or the action 
of chemical toxins. 

On the other hand, patients may die from the effect of toxic 
absorption from an intact peritoneum provided infectious 
organisms or their toxins be introduced directly into the peri- 
toneal cavity in sufficient quantities. Frequently in the days 
before the advent of aseptic methods, large numbers of 
organisms having been introduced into the abdominal cavity 
at the time of operation, the patient was seen to develop within 
the space of a very few hours a profound toxemia accompanied 
by relatively few signs of peritonitis and to succumb within a 
day or two to the effects of toxic absorption. 

Such a variety of fulminating peritonitis is seldom seen at 
present. It occasionally occurs (1) in cases of prolonged lapa- 
rotomies accompanied by the infliction of severe trauma to 
the intra-abdominal viscera when associated with gross lapses 
in aseptic surgical technique and (2) also in those rare cases in 
which by some mischance the contents of a septic focus 
occurring outside of the peritoneal cavity is suddenly released 
into the abdomen. Patients suffering such mishaps rarely live 
longer than seventy-two hours; inasmuch as the condition is 
overwhelming in nature from the start, the diagnosis may 
remain in doubt unless elucidated at autopsy, and in any case 
the treatment matters little from the point of view of the final 
outcome. 
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hi. Ordinary Postoperative Peritonitis 

The mode of onset of ordinary postoperative peritonitis 
varies considerably. Amongst the most important determining 
factors is the nature of the source of the process. Certain 
processes arc primarily irritative and only secondarily infec- 
tive, e.g., contamination of the peritoneal cavity with such 
foreign fluids as gastric contents, urine, bile, and blood. 
Peritonitis thus caused is characterized b}- an acute onset 
of symptoms which are dependent upon peritoneal irritation. 
These symptoms arc most severe when the fluid is most 
irritating, e.g., highly acid gastric contents, and least severe 
when the fluid is comparatively bland, e.g., blood and bile. 
Occasionally a most important consideration in differential 
diagnosis is the fact that such a peritonitis may develop either 
immediately after or at least within a very few hours of the 
operation, whereas peritonitis due to bacterial invasion under- 
goes a characteristic incubation period, or period of establish- 
ment, which is not ordinarily less than a full forty-eight hours. 
Although the variety of peritonitis due to various perforations 
begins essentially as a chemical peritonitis, it very definitely 
tends to proceed to frank suppuration, and in its later stages it 
usually differs in no essential particulars from the pyogenic 
form which will be discussed in greater detail presently. 

a. Peritoneal Irritation: Peritoneal irritation produces 
certain rather typical symptoms and signs. In the initial 
stages the condition of shock tends to occur; this is character- 
ized clinically as in all types of shock, by drawn facies, cold 
extremities, accelerated pulse, normal or subnormal tempera- 
ture, and depression of blood pressure. The degree of shock is 
roughly commensurate with the amount of intra-abdominal 
spillage, taking ahvays into consideration, as previously stated, 
the character of the fluid. 

Other symptoms and signs of value in recognizing the proc- 
ess as an intra-abdominal lesion and localizing its position 
therein are the occurrence of: 


Book Page 510 



PREOPERATIVE & POSTOPERATIVE TREATMENT 401 


(1) Abdominal pain, which may be intense in ease irritation is extreme, 
which may be localized to the region of the abdomen primarily involved, 
but always tends to be diffuse and to have a certain maximal intensity in 
the region of the midabdomen or umbilicus, probably because this region 
corresponds to the topography of the root of the mesentery through which 
all pain impulses derived from the small intestine and its mesentery must 
travel regardless of the part of these structures primarily involved. 

(2) Splinting of the abdominal muscles, which, on the one hand, produces 
a markedly thoracic type of breathing, and, on the other hand, conveys 
certain impressions to the senses, to the eye a picture of retraction of the 
abdominal wall and to the touch a sensation of rigidity which tends to 
be board-like in character and may or may not be most definite over the 
primary focus of the process. 

(3) Tenderness, which is characteristically acute and may be generalized 
or localized to the area primarily involved. 

(4) Possibly also dulncss in the Hanks provided the amount of effusion 
is considerable; however, because of the intense splint-like action of the 
abdominal musculature other signs of free fluid in the abdomen frequently 
cannot be satisfactorily elicited. 

As this variety of lesion progresses it gradually assumes the 
characteristics of the more slowly developing peritonitis which 
is not secondary to gross peritoneal soiling, but rather arises 
as a gradual inflammatory reaction secondary to the growth of 
an initially small number of bacteria. 

b. General Symptoms and Signs of Infective Perito- 
nitis: As already mentioned, in case postoperative peritonitis 
develops as a result of contamination of the peritoneal cavity 
with only a relatively small number of bacteria at the time of 
operation, there characteristically ensues a period of some 
forty-eight to seventy-two hours during which exaltation of 
virulence and multiplication of the organisms occur, and few or 
no symptoms referable to the abdominal cavity arc produced. 
During this incubation period patients may apparently undergo 
a normal postoperative reaction with only a slight elevation of 
the pulse rate and temperature and present no premonitory 
indications of the crisis about to precipitate itself; but more 
commonly such patients appear rather unduly toxic from 
the first, though the reason for the toxicity becomes apparent 
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only in retrospect when certain symptoms and signs about to 
be described become manifest. 

In this variety of peritonitis abdominal pain is frequently 
minimal or rarely entirely absent, in marked contradistinction 
to peritonitis occurring preoperatively, and peritonitis due to 
perforation of intra-abdominal organs. On physical examina- 
tion the patient with postoperative peritonitis usually appears 
restless and anxious, except in the later stages in which there 
may occasionally develop apathy and even delirium; the face is 
usually not flushed but cool and moist. The patient lies 
flat on the back and shows unwillingness to shift his position 
except for his head, which he frequently rolls from side to side. 
Due to fixation of the muscles of the abdomen, deep breathing 
is impossible, and consequently a shallow and moderately 
accelerated type of respiratory movement is characteristically 
noted. The patient both looks and feels sick. 

Symptoms referable to the alimentary tract include: 

1 . Brownness and dryness of the tongue; in the later stages the lips may 
also become dry, fissured, and covered with sorclcs. 

2. Nausea and vomiting which in the early stages are due to reflex 
irritation from the peritoneum, but in the later stages represent the develop- 
ment of paralytic ileus. 

3. Suspension of intestinal activity which early manifests itself simply 
by obstipation, but later, as paralytic ileus develops, by abdominal disten- 
sion secondary to accumulation of fluid and gas in the intestines. 

Characteristic changes in the pulse rate and temperature 
require especial consideration. Of the two, the pulse rate is by 
far the most reliable indication of the extent and progress of 
the lesion. There invariably occurs an acceleration of the 
cardiac rate, but in the early stages before toxemia has become 
well established this acceleration may be very moderate 
indeed; in fact, a pulse rate of 8o to 90 to the minute is by 
no means incompatible with extensive peritoneal inflamma- 
tion. However, within a period of twenty-four to thirty-six 
hours after peritonitis has become established septic absorp- 
tion becomes more pronounced, the cardiac, and indeed the 
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entire circulatory musculature, loses tone, and from this 
time forward a mounting pulse rate can be taken as a definite 
indication of an extension of the process or a failing resistance 
on the part of the patient. 

The temperature is a much less reliable guide in prognosis. 
Except in its terminal stages peritonitis rarely produces a 
fever higher than 103° or 103. 2 °f. Initially the temperature 
may even show a depression to subnormal levels in case very 
rapid invasion of the peritoneum occurs, as in the case of 
rupture of a septic focus such as an abscess or ulcer. In the 
established case a temperature between ioo° and ioi°f. when 
taken by rectum is the rule, and it should be standard practice 
to take the temperature of patients with peritonitis in this 
way because temperatures taken by mouth or axilla are apt 
to be misleadingly low. 

In infective or purulent peritonitis the leucocyte count is 
invariably increased; the usual count varies between 12,000 
and 20,000 leucocytes per cubic millimeter of blood. An 
inordinately high Ieucocytosis should make one suspicious of 
some other lesion, especially pneumonia. The percentage of 
polymorphonuclear cells characteristically furnishes a rather 
accurate guide to the virulence of the infection except in those 
cases in which the peritonitis is overwhelmingly virulent. 
A percentage of 80 or more usually indicates a severe infection. 
It should also be stated that extensive chemical peritonitis, 
such as produces the symptoms and signs of peritoneal irrita- 
tion already described docs not produce polymorphonuclear 
Ieucocytosis unless it becomes purulent; consequently, unless 
the leucocyte count shows at least 70 or 75 per cent of poly- 
morphonuclear cells the peritonitic process is probably not 
of the purulent variety. 

Abdominal tenderness and rigidity are as characteristic 
of postoperative as of preoperative peritonitis. Both of these 
signs arc of some value in localizing the primary source of 
the process since they tend to be maximal in the part of the 
abdomen primarily or principally involved. Spreading tender- 
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ness and rigidity invariably indicate spreading infection, 
and consequently these two signs arc of definite prognostic 
value. 

The presence of fluid in the abdomen may be detected 
by the physical signs characteristically found in such a condi- 
tion, i.e., (i) dulness in the flanks, which tends to shift on 
changing the patient’s position, and (2) in case the amount 
of fluid is considerable and only few adhesions are present, 
fluctuation or a fluid wave. The amount of fluid is not, however, 
of any very great prognostic significance in the purulent 
variety of peritonitis. The presence of free gas in the abdominal 
cavity is, of course, always indicative of a perforation of the 
alimentary tract; the presence of free gas, however, is only 
rarely demonstrable even when perforations are known to have 
occurred. 

iv. The Value of Secondary Operations in the 
Treatment of Diffuse Peritonitis 

Much could be written on the subject of the value of 
operative procedures in the treatment of diffuse peritonitis. 
The question has been debated frequently and with fervor 
and probably only some revolutionary experimental or clinical 
finding could change the convictions of most surgeons on the 
subject. The present discussion makes no attempt to marshal 
the evidence either “pro” or “con” since the fundamental 
purpose of this treatise is not to give the indications for opera- 
tive procedures but rather to outline the care of patients after 
the decision either for or against operation has already been 
made. In a general way, however, it may be stated that 
operative procedures for diffuse postoperative peritonitis are 
usually much less valuable than for preoperative peritonitis 
except in those cases in which such accidents as rupture of 
intestinal suture-fines, massive intra-abdominal hemorrhage 
due to slipping of a ligature about some arterial vessel, bile 
leakage, or some other source of peritoneal contamination, 
which can be definitely controlled by reoperation, can be 
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diagnosed with some surety. Within these limitations the value 
of such secondary operations, as indeed the value of primary 
operations for diffuse peritonitis, undoubtedly varies considera- 
bly with the personal element, and only as a result of considera- 
ble individual experience can one say with an}r degree of 
certainty whether conservative or radical therapy offers any 
particular patient the better prognosis. 

The general subject of operative technique in case secondary 
operations seem indicated is, of course, quite beyond the scope 
of the present discussion. 

v. The Conservative Treatment of Peritonitis 

Once the decision has been made to adopt conservative 
therapy and postoperative^ in cases subjected to secondary 
operation, certain very definite rules of treatment can be 
formulated regardless of the etiology of the peritonitis. The 
line of treatment determined by these rules is generally asso- 
ciated with the name of the late A. J. Ochsner, and justly^- so, 
not only because he was very largely instrumental in formulat- 
ing them, but more especially because throughout a large 
portion of his active life he devoted much of his time and 
influence to popularizing them even at times when opposition 
was almost overwhelming. The Ochsner treatment is as follows: 

(1) Possibly most important of all is the absolute interdic- 
tion of anything whatsoever by mouth. Nurses and occasionally 
even internes frequently construe this to mean “nothing but 
water” or “nothing but weak tea” unless specifically told 
to the contrary. The purpose of this measure, however, is 
to put the gastrointestinal tract at as nearly complete rest 
as possible and thus to favor the formation of protective 
adhesions while at the same time preventing the spread of the 
infection by the massage of intestinal loops one against 
the other as the result of peristalsis. For this reason water 
or any other substance whatever by mouth is strictly 
contraindicated. 
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(2) Pcritonitic irritation tends to produce reverse peristal- 
sis in the intestinal tract, and, because succus entericus is 
always present in the upper small intestine, to favor the 
regurgitation of intestinal contents into the stomach. The 
presence of such material in the stomach not only tends to 
excite normal peristalsis and thus to maintain intestinal 
activity, but because of its irritating properties it usually 
excites morbid massive spasms of the gastric musculature and 
a peristent kind of vomiting. This vomiting is not only physi- 
cally exhausting to the patient but if frequently repeated 
tends very rapidly to produce a condition of systemic dehydra- 
tion and hypochloremia. Accordingly, the prevention of 
vomiting is a matter of considerable importance. The best 
method of treating this variety of vomiting is the institution 
of gentle but thorough gastric lavage using large quantities 
of warm water. In the less amenable cases in which attacks 
of vomiting tend to recur again and again, it may become 
advisable to leave a small gastric or duodenal tube in situ, 
thus providing a ready vent for any secretions which subse- 
quently may re-form in, or find their way into, the stomach 
or duodenum, but the mere presence of the tube may in certain 
cases provoke nausea and vomiting and may thus serve to 
defeat its own purpose. 

(3) Food and water per os having been interdicted, it 
becomes incumbent upon the medical attendant to provide 
these substances parenterally or by rectum. Water is far more 
important than food, and if patients can be prevented from 
becoming dehydrated they can usually withstand deprivation 
of food remarkably well even for relatively long periods of 
time. Usually, however, both food material and water can 
conveniently be given in conjunction the one with the other 
in the form of dextrose solution. Four or five liters of solution 
during the course of each twenty-four hours should be intro- 
duced into the body of an adult person suffering from peritoni- 
tis, and the channel through which the administration should 
be made is a matter of relative indifference so long as it be not 
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introduced into the stomach; proctoclysis, hypodermoclysis, 
and intravenous infusion either individually, consecutively, 
or in conjunction may he employed depending upon circum- 
stances, but when employing proctoclysis the attendant must 
make sure that the solution is actually absorbed and not 
evacuated into the bed, and when using intravenous infusion 
the possibility of postinfusion reactions must be carefully 
considered. The intravenous drip of Matas is particularly 
suitable in the severest cases. In those cases in which vomiting 
is profuse the danger of hypochloremia must not be forgotten, 
and in such cases the administration of sodium chloride solu- 
tion either alone or in conjunction with glucose should be 
adopted, the amount and percentage strength of the sodium 
chloride in the solution depending upon the degree of hypo- 
chloremia as shown by chemical examination of the blood. 

(4) Because of the difficulty of diagnosing and treating 
abscesses in the upper portion of the abdominal cavity as 
well as the intrinsic risk to life of such complications, and 
because diffuse peritonitis always tends to localize in the more 
dependent portions of the abdominal cavity providing the 
patient’s resistance is adequate to prevent early death from 
toxemia, it is most important in all cases to favor the gravita- 
tion of the infected fluid contents of the abdomen to the 
region of the pelvis. In this locality not only can the clinical 
progress of the local reaction be much more conveniently 
and accurately followed because of the digital approach 
afforded by the natural body orifices, the rectum and vagina, 
but also in case it becomes necessary to drain purulent foci 
surgically the approach in this locality is much more direct. 
Accordingly the assumption and maintenance on the part 
of the patient of an exaggerated head-high, or Fowler’s posi- 
tion, is of great importance. 

(5) If the diagnosis has been definitely established and pain 
is severe the administration of morphine may be of value 
initially; prolongation of such medication is usually, however, 
not onfy unnecessary but also highly undesirable both from 
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the point of view of the possible development on the part 
of the patient of the morphine habit, but also intrinsically, 
since there is some very good evidence to support the view 
that morphine actually tends to stimulate intestinal move- 
ments. This matter, is of course, not in accord with the gener- 
ally accepted view of the action of the drug, but it seems 
nevertheless to be fairly well established experimentally. 
Furthermore, morphine administration definitely tends to 
mask the symptoms of tenderness and rigidity upon which 
the medical attendant is partly dependent for his prognosis. 

(6) Of very definite value in controlling pain is the local 
application of either heat or cold to the abdomen. Symptomati- 
cally both of these physical agents are of approximately 
equal value, and for this reason there are some who consider 
the question of which to use of little or no significance. On 
the other hand, many surgeons habitually use either the one 
or the other as a matter of routine, in spite of the fact that 
when pressed for some reason for so doing they may be unable 
to present any very good scientific basis for their preferences. 

The application of heat has at least one very definite 
practical advantage in that it can be applied through the 
medium of a heat tent without adding a burden of physical 
weight to the patient’s abdomen; indeed, the heat tent lifts 
the bedclothing away from the abdomen and thus relieves the 
patient of much of the weight which his body would otherwise 
be required to sustain. It has been maintained that local 
external heat is of definite advantage intrinsically in that it 
produces a reflex dilatation of the splanchnic vessels, though 
the evidence for this is not convincing. Probably the truth 
of the matter is that, aside from the symptomatic relief of 
pain, externally applied heat or cold serves simply to raise or 
lower the general body temperature, and whether to use the 
one or the other is a question which must be decided on this 
basis. 

This conservative regime, though technically simple and 
theoretically easy of execution, is actually most difficult in 
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practice. The difficulty lies not so much in what is done but 
rather in the constant vigilant inactivity which is demanded 
of the medical attendant. The patient is apt to complain 
that he is being neglected, relatives and friends are almost sure 
to concur in this belief in case it is entertained by the patient, 
and usualfy even though the patient himself may be confident 
they adopt an attitude of distrust of the practitioner’s skill 
and ability; added to this in certain cases will be an attitude 
of pessimism among the practitioner’s own professional 
colleagues. In spite of this the medical attendant must main- 
tain his therapeutic position for a number of days, frequently 
for a week or even longer, in the presence of a condition which 
shows no tendency to change for the better. 

The administration of fluids and food by mouth must be 
interdicted as long as there are any signs of peritonitic activity, 
or until definite evidences of localization of the process become 
evident. Usualfy this involves prolongation of the regime 
until the patient’s temperature has reached a normal level 
and has remained there for two or three days and the pulse 
rate has declined to and has become stationary at a normal 
level. If per os administrations are allowed too early an exacer- 
bation of the process tends to occur immediately, and this 
invariabfy presents an indication for a return to the previous 
strict regime, a procedure which is not only discouraging 
to the patient and his friends but doubly trying to the medical 
attendant because it tends to shake his own confidence in the 
efficacy of the treatment. For this reason it is well for those 
not thoroughly familiar with this form of therapy to prolong the 
original treatment somewhat bejmnd the time at which they 
may think a relaxation of vigilance might be permissible. 

The first article of diet to be allowed is, of course, water. 
This should be given very cautiously at first and in teaspoonful 
doses. Providing a twent}^-four hour trial of this administra- 
tion is well tolerated a very gradual addition of nutriment 
in the form of sweetened tea, beef tea, strained soups or 
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bouillon, and the like may be cautiously made until a soft, 
and later a full, diet is tolerated. 

If the conservative treatment fails there is nothing further 
to be done and the patient gradually succumbs. On the other 
hand, if the patient rallies under such treatment the ultimate 
outcome of the case may depend to a very considerable extent 
on the alertness of the medical attendant in recognizing and 
properly treating certain complications about to be described 
under the heading of residual abscesses. 

vi. Residual Abscess Formation* 

Although residual abscess formation tends to occur as a 
complication or sequela of diffuse peritonitis, and the institu- 
tion of timely drainage would seem to be of value in minimizing 
such a development, these abscesses do occur with a consider- 
able degree of frequency even in patients treated operatively, 
and therefore such lesions are by no means confined to patients 
treated solely by conservative measures. Thus Bancroft found 
secondary intra-abdominal abscess formation occurring in 
i .6 per cent of nondrained cases of appendicitis, whereas 6.2 per 
cent of drained cases developed such abscesses. 1 

Furthermore, the development of intra-abdominal residual 
abscesses in cases in which diffuse peritonitis has not previous^ 
been recognizable, though a relatively infrequent occurrence, 
is one which may be, and probably is, more often overlooked 
than recognized, particularly in its initial stages. It has been 
estimated that in abdominal surgery a continuous postopera- 
tive fever in the absence of other recognizable causes for the 
same may be assumed to arise from wound infection either 
superficial or deep in about 90 per cent of cases, whereas the 
remaining 10 per cent will be represented b} 1- residual abscess 
formation of the type mentioned. 

Several different types of residual abscesses have been de- 
scribed in accordance with their various sites and anatomical 
relations (Fig. 53): 
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a. The Douglas’s or pelvic abscess 

b. The lower right abdominal abscesses 

1. The ilio-inguinal 

2. The ceco-medial 

-superficial 

-deep 

3. The posteroparietal 

c. The lower left abdominal abscesses 

1. Low (ilio-inguinal) 

2. High 

d. The subphrenic abscess 

a. The Douglas Abscess: In property treated cases of 
diffuse peritonitis there is a very definite tendency toward 
the formation of residual abscesses in the most dependent part 
of the abdominal cavity, i.e., in the pouch of Douglas in the 
female (the rectouterine excavation), and in the rectovesical 
space (or rectovesical excavation) in the male. Abscesses in 
these locations are conveniently called collectivety “Douglas 
abscesses.” The mechanism by which they are produced 
depends upon the migration by gravity of peritoneal exudate to 
the most dependent part of the abdominal cavity, which when 
the patient is in the extreme Fowler position corresponds with 
the site of the abscess, and the development of a reaction in 
three stages (1) a simple local inflammatory reaction in the 
involved area, (2) the formation of protective adhesions which 
wall off the process from the general peritoneal cavity, and 
(3) frank suppuration within the accessory cavity so produced. 

Unless especial care be taken to recognize the development 
of such an abscess it may be completely overlooked, because 
the portion of the peritoneal cavity in which it occurs is at a 
considerable distance from the surface of the body so that 
local evidences of inflammation are not manifest, and further- 
more because the pelvic peritoneum is far more tolerant to 
irritation than the abdominal peritoneum, and consequently 
the symptoms occasioned by the presence of an irritative lesion 
in this locality are apt to be minimal. When untreated these 
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Fig. 53. The more important and common locations of intraperitoneal residual abscesses. 
Insert a. Anteroposterior view of various locations of residual abscesses in lower 


abdomen. 

On the right are the following abscesses: 

1 posteroparietal 

2 cecomedial (deep) 

3 cecomedial (superficial) 

4. ... ilio-inguinal 

On the left side of the abdomen are the follow ing abscesses: 

5. high left abscess 

6. . low (ilio-inguinal) left abscess 
In the pelvis is: 

7. . Douglas abscess 


Inserts b, c, and d represent some of the varieties of upper abdominal or subphrenic 
space infections. 

Insert b. Anteroposterior view of the group of subphrenic abscesses which occur 
between diaphragm and superior surface of liver; in the interest of completeness the 
location of the evtraperitoneal abscess which occurs in the cellular space between the 
layers of the coronary ligament has been included: 


8. ...... extraperitoneal abscess 

9 anterior and posterior right upper abscesses 

10 left upper abscess 


The dotted lines x-x' and y-T represent the division of the subphrenic space into 
four subdivisions (Nather and Ochsner). 

[4I2j} 
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abscesses tend to rupture into the rectum or vagina and drain, 
and thus in a considerable number of cases to progress to 
spontaneous resolution. In such cases, unless the lesion has 
previously been diagnosed, the passage of a small amount of 
pus per rectum or vagina may be overlooked, and the true 
status of the case may never be recognized. 

For this reason it is imperative that the medical attendant 
in charge of a case of diffuse peritonitis undergoing conserva- 
tive treatment make frequent digital examinations to deter- 
mine the condition of this part of the peritoneal cavity. 
Of course it is true that the Douglas abscess is not frequently 
entirely symptomless. Usually the development of the abscess 
has a definite effect on the temperature; postoperatively the 
temperature may remain elevated in spite of treatment or it 
may undergo an early return to normal followed by a subse- 
quent elevation at the end of one or more days; occasionally 
suppuration is delayed for relatively long periods of time and 
secondary elevation of temperature may occur only after the 
lapse of several weeks. Martin 2 and Melchior 3 have reported 
cases in which such abscess formation occurred only after 
months or years. Associated with the pyrexia in all cases is a 
leucoc} r tosis. Pain is not usually a prominent symptom, and 
unless the possibility of the development of this particular 
condition be kept constantl}'- in mind some other cause will be 
usually held responsible for such abdominal pain as there is. 

Insert C represents n lateral view of right-sided subphrenic abscesses (both upper and 
lower groups); in the interest of completeness the extraperitoneal perinephritic abscess 
has been included: 


11 right upper posterior abscess 

12 (extraperitoneal) perinephritic abscess 

13 right upper anterior abscess 

14 right lower abscess (abscess in Morrison’s pouch) 


Insert d represents a lateral view of technique of Nather and Ochsner’s extraperi- 
toneal approach to the right-sided subphrenic abscesses. The finger peels away the 
peritoneum from the inferior aspect of the diaphragm and tears its way into the peri- 
nephritic space: 


15 right upper posterior space 

16 right lower space or the extraperitoneal space between the leaves of 

the coronary ligament as may be desired without invading the general 
peritoneal cavity. 
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Locally no symptoms or signs develop so long as the process 
consists of a mere collection of inflammatory exudate producing 
mild peritoneal irritation. As adhesions begin to form as a result 
of this reaction, however, and especially in the later stages 
when a definite abscess develops, a rather characteristic train of 
clinical manifestations tends to become apparent. 

The symptoms experienced during these later stages of the 
formation of Douglas abscesses arc dependent partly upon 
extension of the process to neighboring organs and partly to the 
mechanical presence of a mass in the cul-de-sac. The organs 
primarily affected arc the bladder and the rectum. 

In males bladder irritation can be caused more directly 
than in the female, obviously because in the female the bladder 
is separated from the rectum by the uterus and adnexa; 
mechanical pressure, however, even in females may, of course, 
be transmitted to the bladder indirect^. The symptoms of 
bladder irritation are frequency and urgency of micturition, 
accompanied rather characteristically by a sense of fullness or 
pressure in the region of the bladder. 

The effects on the rectum may be either mechanical or 
irritative and secondary to the inflammatory process. In both 
sexes the inflammatory collection is, of course, directly anterior 
to the rectum and causes a certain amount of direct pressure on 
the rectum and sigmoid; this may give rise to a sense of fullness 
in the rectum accompanied by constipation. The usual effect, 
however, is an extension of the inflammatory process to the 
rectum and the outpouring of inflammatory exudate into the 
lower bowel with the consequent production of diarrhea. 
So characteristic is the production of diarrhea according to 
this mechanism that the medical attendant will do well to 
consider the possibility of Douglas abscess formation in con- 
nection with airy laparotomy patient who develops postopera- 
tively an unexplained diarrhea. 

Rectal examination confirms the diagnosis, and, as previ- 
ously stated, should be performed not less frequently than 
evety two days on all patients undergoing treatment for diffuse 
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peritonitis. The characteristic period of development of 
Douglas abscess is from five to six da} r s in patients who have 
been submitted to laparotomy, and for this reason the medical 
attendant should be particularly on the alert to recognize the 
development of the condition about the end of the first week. 

In the early stages, in which there is present merely a 
collection of fluid, rectal examination cannot, of course, be 
expected to be of any value. As adhesions begin to develop, 
however, and particularly when inflammatory processes begin 
to occur in adjacent structures the examining finger is able to 
detect a bulging mass on the anterior rectal wall at about the 
extreme limit of palpability, and the sign of tenderness can also 
be elicited by exerting pressure over the mass. The mass is at 
first hard and indurated and perhaps can be felt to increase in 
size from day to day. The mucosa of the bowel in the region of 
the developing abscess rather early conveys to the examining 
finger the sense of abnormal thickness and succulency. As defi- 
nite suppuration begins to occur the sphincters at the anus tend 
to undergo paresis; the resulting relaxation can sometimes be 
appreciated visually and always manually; the indurated mass 
in the rectum at this time begins to undergo softening at its 
center, and this softening tends to progress to actual resorption 
and rupture of the intervening tissue unless a surgical opening 
is made for the purpose of drainage. 

The process of formation of a Douglas abscess should be 
followed with careful watchfulness, and surgical intervention 
should not be invoked too early because a certain percentage of 
such abscesses tend to undergo spontaneous resolution. 
Furthermore, too early operative intervention ma} 7- prove dis- 
astrous because, unless protective adhesions have had time to 
form between the abscess cavity and the general peritoneal 
cavity, drainage of the abscess involves opening directly into 
the latter cavit}', a procedure which, in the very nature of the 
case, could hardfy fail to result fatally for the patient. During 
the period of preliminary observation some benefit may 
possibly be expected from the local application of heat either 
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in the form of a hot water bottle or hot compresses to the peri- 
neum, or the continuous irrigation of the rectum through a 
special irrigating rectal tube or catheter. 



R.n.c. 


Fig. 54. Suggested technique of opening an abscess in cul-de-sac of Douglas. Abscess 
is drained through rectum. The gloved finger is first introduced into the rectum and 
locates point of maximum fluctuation; a long needle is then introduced along the finger 
as a guide and is pushed into abscess cavity (needle is shown in dotted lines). As soon 
as pus is discovered and can be aspirated through the needle a curved Mayo scissors is 
introduced along the needle as a guide and the points are forced into the abscess cavity. 
Opening thus made is enlarged by opening the scissors and withdrawing them. 

As soon as fluctuation can be detected operative drainage is 
indicated. This may be performed under local infiltration or 
sacral analgesia, and although the approach in the female may 
be either through the vagina or the rectum, in the male, of 
course, only the rectum is available. The operation itself is very 
simple and should be performed as follows : 

An aspirating needle is introduced into the inflammatory 
mass, using one finger in the rectum or vagina as a guide; as 
soon as pus has been discovered an incision is made along the 
needle with a sharp pointed scalpel or bistuary. This procedure 
is then followed by the introduction of the closed points of a 
Mayo scissors or the points of an Ochsner forceps into the 
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opening thus made and the subsequent enlargement of the 
tract by opening and withdrawing the instrument according to 
the method of Hilton (Fig. 54). A drainage tube of soft rubber 
is then inserted into the abscess cavity and is left sufficiently 
long to project through the anal sphincters. A “t” binder 
completes the dressing. The tube is usually left in place until 
the bowels move spontaneously whereupon it comes away and 
usually does not require subsequent reinsertion. 

b. The Lower Right Abdominal Abscesses: The sub- 
division of the lower right abdominal abscesses into ilio- 
inguinal, cecomedial, and posteroparietal varieties is of some 
significance for descriptive purposes, but is of relatively little 
clinical importance not only because such abscesses have a 
common etiological background but also because thej r all 
present similar clinical characteristics and tend anatomically 
to overlap or combine. 

These abscesses are usually secondary to suppurative proc- 
esses within the appendix, but occasionally represent com- 
plications of infectious processes primarily in the cecum, colon, 
right side of the spine, and the pelvis. 

Because of the modern tendency to treat infections of the 
appendix by early appendectomy, because of the recognition of 
the value of the Fowler position in the treatment of diffuse 
peritonitis secondary to appendicitis, and because of the tend- 
ency to provide early drainage in suppurative appendicitis, 
residual abscesses are less apt to occur in the region of the 
cecum than elsewhere. Clairmont and Meyer 4 were able to 
report only 8 frankly paracecal abscesses and only 3 additional 
abscesses, located partly on the right side and extending to the 
suprapubic region, in a series of 1179 cases of acute appendicitis. 
Cutler, 5 however, reported 10 such abscesses in a series of 18 
peritoneal abscesses, or 55 per cent. 

The diagnosis of abscess formation in this locality is usually 
relative^ easy, perhaps easier in those cases in which the 
abscess develops after appendectomy than in other cases. 
The usual history is that at the time of operation evidences 
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were found that the inflammatory process had already extended 
somewhat beyond the limits of the appendix itself, although 
drainage was not considered necessary. The postoperative 
reaction of the patient in these cases in not quite normal; 
the pulse rate undergoes some acceleration, the temperature 
docs not return to normal as it should in uncomplicated eases, 
the patient appears ill and complains of an unusual amount of 
pain in the right lower quadrant of the abdomen. Usually 
the surgeon’s first thought is of the development of a scroma or 
a hematoma, or, if several days have already elapsed since 
operation, of a localized infection, in the wound. Examination 
at this time reveals no definite point of tenderness along the 
line of the incision, such as would be characteristic of a stitch 
abscess, but a diffuse tenderness and rigidity of the entire 
right lower quadrant of the abdomen; indeed, if more than 
two or three days have elapsed since operation the wound 
should not be tender at all, and the diffuse tenderness surround- 
ing it should make the diagnosis of intra-abdominal infection 
rather clear. 

At this time a definite mass in the affected area may or may 
not be palpable depending upon the reaction provoked by the 
infective process. In the early stages of suppuration there is 
merely an outpouring of inflammatory exudate which, of 
course, cannot be appreciated by physical examination. As 
time goes on, however, adhesions tend to form and draw 
intestinal loops and omentum together in a mass, thus tend- 
ing to localize t fie process and to prevent the development of a 
difluse and spreading peritonitis; this matting together of the 
intra-abdominal contents may be palpable for some time 
before actual suppuration occurs. 

An the peritoneal exudate becomes purulent and particu- 
iarlv if protective peritoneal adhesions are not formed with 
sufficient promptness to prevent the process from spreading, 
the characteristic symptoms and signs of diffuse peritonitis 
b* come increasingly evident. As definite abscess formation 
"o uo the patient’s lever usuallv becomes somewhat higher. 
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the localizing symptoms and signs, particularly the presence 
of a local mass, become more pronounced, and if the patient 
be not subjected to surgical drainage, local surface edema, 
swelling, and the other signs of localized inflammation majr 
even appear later. 

The proper treatment for such abscesses is rather obvious. 
In the early stages before protective adhesions have been 
formed every effort should be made to prevent the process 
from spreading, and the Ochsner method is the treatment of 
choice. The patient is placed in the Fowler position, the 
intestinal tract is put at complete rest, the patient himself 
is kept as quiet as possible, and local applications are provided, 
particularly the application of heat in the form of a heat tent 
or hot moist compresses. No attempt should be made to 
drain the process until the surgeon is sure that the process 
has become completely encapsulated from the general peri- 
toneal cavity, and this usually takes several days. As soon as a 
definite abscess has developed surgical drainage is performed 
the utmost care being taken to avoid opening into the general 
abdominal cavity. 

c. The Lower Left Abdominal Abscesses: Abscesses 
in the left lower quadrant of the abdomen develop but rarely. 
Usually these abscesses are secondary to appendicitis, but 
may occasionally follow traumatic or other perforations of the 
small intestine or may represent retrograde extensions from 
the pelvis. In cases of situs in versus viscerum the mechanism 
of production of the left-sided abscess is of course identical 
with that of the right-sided abscess in normal individuals, 
but left-sided abscesses occur as a result of appendicitis even 
in individuals with normally placed viscera. In such cases, 
according to Sprengel, 0 the complication may develop in either 
one of two ways: (a) either a Douglas abscess may form an 
intermediate link, the left-sided abscess arising by secondary 
extension from the pelvis, or (b) when some interference to 
the normal progress of inflammatory exudate into the pelvis 
occurs at the pelvic brim, this exudate may make its way 
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directly across the abdomen and localize in the region of the 
sigmoid flexure of the colon. 

From Clairmont’s clinic have come two interesting studies 
of this unusual form of abscess, the first by Nather and Oehs- 
ner 7 covering a period of four years and 700 cases of acute 
appendicitis with 9 instances of lower left-sided abscesses, 
the second by Clairmont and Meyer -1 observed during a period 
of five years including 1179 cases of acute appendicitis in which 
there were 12 cases of left-sided abscess and 7 cases of left- 
sided “infiltration.” 

The symptoms and signs of these left-sided abscesses are 
very similar to those occurring on the right side of the abdomen 
except for their position. The diagnosis of such infections 
when they occur after appendectomy is perhaps not so easy 
because the surgeon may at first be inclined to question the 
validity of the operative diagnosis, thinking that possibly some 
associated abnormality on the left side of the abdomen was 
inadvertently overlooked. The treatment of left-sided abscesses 
differs in no essential respect from the treatment of correspond- 
ing lesions on the opposite side of the abdomen, and, therefore, 
no separate discussion is required. 

d. The Subphrenic Abscess: Etymologically subphrenic 
abscesses could be understood to include all abscesses below 
the diaphragm, but actually only those collections of pus 
which occur in more or less close apposition to the diaphragm 
are usually included in such a classification. According to 
Freeman 8 and Winslow 9 only those abscesses which occur 
immediately below and in actual contact with the diaphragm 
at some point should be designated as subphrenic. 

The subphrenic abscess has been defined by Godlee 10 as 
“any collection of pus or pus and gas, the whole or any part 
of which intervenes between the diaphragm and the struc- 
tures [normally]* in contact with its lower surface.” 

In the interests of clarity it is probably best to describe 
certain arbitrary anatomical boundaries within which all 

*The brackets are mine. 
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abscesses can be called subphrenic, and the colon and trans- 
verse mesocolon may conveniently be considered as constituting 
an inferior limit, the diaphragm being, of course, the universally 
accepted superior boundary. Accordingly, the subphrenic 
abscess may be defined as any abscess occurring in the upper 
abdomen between the diaphragm above and the transverse 
colon and transverse mesocolon below. 

Martinet 11 and Bernard 12 were pioneers in the description of 
the topographical anatomy of the subphrenic region. Nather 
and Ochsner 7 amplified and modified the description of these 
investigators as follows: 

The liver divides the subphrenic space into an upper and a 
lower portion and the falciform ligament into right and left 
portions, making four spaces in all. 

(1) The right upper space, between the liver and the diaphragm and to 
the right of the falciform ligament, is subdivided into two minor 
spaces: 

(a) the anterior, which is anterior to the right triangular ligament, 
and 

(b) the posterior, which is posterior to the right triangular ligament. 

(2) The right lower space, which is below the lower surface of the liver 
and above the transverse colon and thus corresponds with the space 
known as Morrison’s pouch. 

(3) The left upper space, which is between the left lobe of the liver and 
the lower surface of the diaphragm. 

(4) The left lower space, which lies between the left lobe of the liver and 
the transverse colon and which is subdivided into two minor spaces: 

(a) the anterior, which lies anterior to the lesser omentum and the 
stomach, and 

(b) the posterior, which corresponds with the lesser peritoneal 
cavity. 

In addition to these spaces another is sometimes recognized: 

(5) The perisplenic space, which surrounds the spleen. 

Etiology: Subphrenic abscesses develop in the vast majority 
of cases as a complication of diffuse peritonitis, or stated in a 
slightly different way, by extension from some focus of infec- 
tion within the abdominal cavity. 
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Formerly observers were in rather general agreement that 
appendicitis was the most common antecedent lesion. Thus 
Fagge 13 believed, in 1909, that appendicitis accounted for 50 
per cent of all cases of subphrenic infection. Harsha, 14 in 191 9, 
asserted that 9 out of 10 cases arose in this manner. Ross 15 
on the basis of a series of 3391 consecutive cases of acute 
appendicitis judged that subphrenic abscesses occurred in 
from 0.5 to 1 per cent of all cases of acute appendicitis. Fifield 
and Love 16 found 38.4 per cent of 78 cases of subphrenic 
abscess secondary to acute appendicitis, and Clendening 17 
found 66 per cent of his series of cases secondary to acute 
appendicitis. 

The mechanism by which extension occurs can be under- 
stood from a consideration of certain simple principles of 
hydrostatics as shown long ago by Bernard. 12 When a patient 
lies flat on his back in bed the two most dependent portions 
of the peritoneal cavity are the subphrenic space above 
and the pouch of Douglas below; between these two dependent 
pouches there occurs an elevation consisting of the thick soft 
parts overlying the normal lumbar curve and surmounted 
b3 r the kidneys and the perinephritic fat. Coffey 18 found that 
the upper pouches in the region of the loins were capable of 
holding more fluid than the pelvis and that in order to drain 
the flanks of the fluid a patient’s body must be elevated 
to such an extent as to make with the bed an angle of 60 or even 
70°. The direction in which exudate arising in the region 
of the appendix drains, whether toward the subphrenic depres- 
sion or toward the pelvis, depends therefore upon two factors: 
(a) the position of the appendix, and (b) the position of the 
body with respect to the bed. When the appendix occurs 
retrocecally or retroperitoneally, and posteriorly or laterally 
to the colon, and when its base is unusually high due to incom- 
plete rotation of the colon, peritoneal exudate from it tends 
to flow upward, and subphrenic abscess tends to occur. When, 
on the other hand, the appendix is in its normal position 
or when it dips over the brim of the pelvis, fluid flows downward 
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and the development of a Douglas abscess is favored. Further- 
more, during the period in which exudation occurs in fluid form 
and before adhesions have been developed to limit its migra- 
tion from place to place, the position of the body is of the 
utmost importance in determining the position at which 
abscess will subsequently occur. With the body elevated to an 
angle of 70° virtually all free fluid within the abdominal 
cavity gravitates into the pelvis, and accordingly subphrenic 
infection is not apt to develop. 

Recently many observers have come to believe that 
ruptured peptic ulcers account for just as many subphrenic 
abscesses as appendicitis. Thus Peery, 19 collecting a series of 
493 subphrenic abscesses from the literature, showed that 
the appendix was the origin of the infection in 25.3 per cent 
of cases, but that the stomach accounted for 23.1 per cent 
and the stomach and duodenum together for 26.3 per cent of 
cases. Fagge, 13 who in 1909 believed that 50 per cent of sub- 
phrenic abscesses were due to appendicitis, was convinced 
in 1921 that nearly 80 per cent of such infections were second- 
ar}'- to gastric or duodenal ulceration. In Fifield and Love’s 10 
series of cases 20 per cent of subphrenic infections were 
secondary to ruptured peptic ulcer. 

Probably it is safe to assume that appendicitis and ruptured 
peptic ulcer each account for about an equal number of cases, 
about 25 per cent each. Undoubtedly, furthermore, appendicitis 
now accounts for far fewer cases than formerly, not only 
because appendicitis is now diagnosed and treated more 
promptly than formerly but because more and more attention 
is being paid to the conservative treatment of peritonitis. 

About half of the cases of subphrenic abscess are secondary 
to other lesions than appendicitis and peptic ulcer. No particu- 
lar lesion, however, seems to account for any considerable 
number of cases. In the series collected by Peerjr 19 suppurative 
processes in the liver and bile passages were responsible for 
8.8 per cent of cases, but aside from this no particular lesion 
seemed to be responsible for more than 5 per cent of the cases. 
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Among the miscellaneous lesions are suppurations in the spleen, 
kidney, and pancreas, tuberculous processes in the ribs and 
spine, empyema, pelvic suppurations, including tubal infec- 
tions, traumatic lesions such as bullet and stab wounds, and a 
number of other processes such as hydatid cysts. 

The bacteriology of subphrenic abscesses is variable and 
depends in part upon the manner of production. Abscesses 
developing on the basis of an antecedent appendicitis usually 
contain B. coli and streptococci, and those secondary to a 
ruptured peptic ulcer often contain staphylococci in addi- 
tion to B. coli and streptococci. Abscesses secondary to tuber- 
culous processes in the ribs or spine may or may not contain 
tubercle bacilli, and abscesses which represent extensions 
from a primary empyema may contain either tubercle bacilli 
or pneumococci. Douglas 20 has reported a case of actinomycotic 
subphrenic abscess. 

Diagnosis: Recognition of the development of subphrenic 
abscesses is not particularly difficult if the possibility of such a 
complication is considered. There arc, however, usually no 
localizing signs or symptoms, though there may be a sense of 
epigastric fullness or distress and occasionally some pain on 
deep breathing. The classical clinical picture described by 
Barlow, Leyden, and others many years ago, above the liver 
dulness a tympanitic zone represented by free gas in the 
peritoneal cavity, and above this a zone of dulness due to a 
pleural exudate, is not actually of much value because free 
gas is present in the peritoneal cavitj r in only about one-third 
of the cases of subphrenic abscess, and, furthermore, the 
tympanitic zone may be simulated by a highly placed, gas- 
filled, transverse colon. 

In the typical case, such as that following appendectomy, 
the symptoms of the condition ma} r follow within a few days 
or may be delayed for several weeks ; usually, however, in from 
one to two weeks in a patient who has not been convalescing 
well the following will be noted: 
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General Symptoms: The temperature, which majr or majy not 
have been normal previously, now rises, or the pulse rate rises 
in the absence of corresponding increases in the temperature. 
Anorexia develops, diaphoresis becomes exaggerated, and 
prostration ensues. 

Physical Examination: The usual methods of physical 
examination often reveal little evidence of localized inflamma- 
tion, at least in the early stages. As time goes on definite 
localized tenderness may be recognized on deep pressure, and 
minor degrees of superficial edema may be noted over the 
involved area. There is usually no swelling or other evidence 
of localized inflammation but indirect evidences of the inflam- 
matory process may be elicited: limitation of respiratory 
motion, especially on the affected side, du Incss at the base of 
the lung on the aff ected side due either to the presence of a 
pleural exudate which is usually sterile, or to compression of the 
dependent lung tissue by a highly arched diaphragm. 

Pain on deep concussion and displacement of the apex of the 
heart to the left are valuable signs when present, but are not 
usually found. 

The leucocyte count is usually high, 25 to 30,000 with a 
polymorphonuclear count of over 85 per cent. 

As an aid in diagnosis x-ray examination is of the utmost 
importance. The diaphragm on the affected side will be found 
highly arched, usually rounded, and relatively immobile. 
The normal excursion which is from 2 to 3 in. in amplitude is 
often reduced to an excursion of a fourth of an inch or so; 
occasionally the costophrenic angle will be clouded or obliter- 
ated by accompanying fluid in the chest or by bronchitis in this 
area. The presence of a gas bubble just under the dome of the 
diaphragm is certainly important when present, but such, 
as previously mentioned, is very rarely found. It must be 
remembered that the roentgenological picture of a high, 
rounded, fixed, dome-like diaphragm is not always indicative 
of intra-abdominal pathology. It is in certain cases due to 
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paralysis of one side of the diaphragm ; in such cases it is usually 
not accompanied by symptoms of any kind. 

Diagnosis is clinched by aspiration in those cases in which 
the condition is suspected but cannot be otherwise confirmed. 
Exploratory aspiration may, of course, be performed cither by 
introducing the trocar horizontally between the ribs or from 
below the ribs upward; these procedures have very serious 
disadvantages in that in the former approach the pleural 
cavity, which is apt to be sterile, is invaded, whereas in the 
latter approach sterile portions of the abdominal cavity may be 
contaminated. The approach which is considered least danger- 
ous is described by Nat her and Ochsner; it consists in introduc- 
ing the aspirating needle in the midaxillary line at the level of 
the spine of the first lumbar vertebra, the point being upward 
and backward at an angle of somewhat less than 45 0 ; during 
the aspiration mild continuous suction should be applied to 
the needle in order that the point may not pass through an 
abscess cavity undetected and thus infect healthy tissue 
beyond. Several different punctures or redirection of the needle 
in various different directions may be required before results 
are obtained. Naturally this approach is principally suitable 
for such collections of pus as occur in the right subphrenic 
spaces; the abscesses which follow appendectomy are character- 
istically accessible by this method because they usually develop 
either in the right upper posterior or the right lower spaces. 

Treatment: Two classical operative approaches have been 
described in connection with the drainage of subphrenic 
abscesses, (1) the transpleural, and (2) the transabdominal. 
Both of these arc open to the objection previously mentioned 
in connection with aspiration, viz., that in the process of 
reaching the collection of pus virgin cavities may be traversed. 
Nather and Ochsner 7 have described an approach not open to 
these objections and therefore highly desirable. 

An incision is made directly over and parallel with the right 
twelfth rib and after the latter has been exposed, subperiosteal 
resection of the entire rib is performed to within 4 cm. of the 
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midlinc. Transverse incision of the musculature below the 
former location of the resected rib and at the level of the first 
lumbar spinous process is now made and careful dissection is 
carried down to the renal fascia. This fascia having been 
identified, dissection with the operator’s finger is carried 
upward, and the peritoneum lining the lower surface of the 
diaphragm, which is continuous with the aforementioned 
fascia, is carefully peeled away from the lower surface of the 
diaphragm. The edematous condition in which the peritoneum 
finds itself as a result of the adjacent inflammation facilitates 
this process. When the dissection has been carried upward in 
this manner well onto the dome of the liver, abscess cavities 
may be sought by the sense of touch or by the exploratory 
needle (a) in the adjacent subhepatic spaces (right superior 
posterior, right superior anterior, or right inferior), as well as 
(b) above the diaphragm (pleural cavity), (c) and in the liver 
substance. When the abscess cavity or cavities have been thus 
identified they are torn open by the finger tip, and drainage is 
thus established to the exterior without contaminating either 
virgin pleural or peritoneal cavities. 

It is important to remember in this connection that 
abscesses following appendicitis are frequently multiple, one 
above and one below the liver (Maydl 21 and Piquands 22 53 per 
cent, and Bernard 12 60 per cent of cases). 

Prognosis: The prognosis in cases of subphrenic abscess is 
always grave; when death occurs it is usually due to sepsis. 
A lthough it is possible for spontaneous healing to occur either 
by resolution, as in the case of tuberculous abscesses, or in 
other cases by rupture and drainage of the abscess either into 
some adjacent hollow viscus or onto the external surface of the 
body, cases treated expectantly or conservatively show a 55 
to 90 per cent mortality. Sonnenberg 23 places the mortality in 
cases not subjected to operation at 55.5 per cent, Sachs 24 at 
71.5 per cent, and Elsberg 25 at 82 per cent. The same observers 
in cases subjected to suitable operative procedures place the 
mortality respectively at 42, 37.5, and 22 per cent. 19 Although 
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in fulminant cases patients may succumb in a few hours or a 
few days, in the less virulent varieties of infection slow septic 
absorption maj^ occur over a period of weeks or months without 
causing death. In cases in which operative drainage is unduty 
delayed the mortality is higher than otherwise; thus Sachs 24 
found a mortality of only 13.5 per cent in those cases drained 
within three weeks whereas in patients operated upon after 
this period of time the mortality was 50 per cent. 
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I N the course of our studies on the 
physiological factors concerned in the 
development of collateral circulation 
in an extremity following the ligation of 
its main artery, we have studied at con- 
siderable length the effect of simultaneous 
ligation of the artery and vein. In a pre- 
vious publication 1 we have stated our 
results on prolonged observation of tem- 
perature of extremities in dogs after ligation 
of the main artery. We were impressed by 
the rarity of gangrene in these animals 
after this procedure, and so were led to 
the experiments to be here reported. 

It is our purpose in this paper to critically 
review the literature both clinical and 
experimental relating to this problem; 
and secondly, to present the results of 
our own experiments. 

In the past fifteen years much has been 
written about the simultaneous ligation 
of the accompanying vein when a large 
artery is ligated, and there has been a 
certain measure of insistence on the part 
of some surgeons on the necessity of this 
procedure to prevent gangrene. There 
has also been some experimental uork 
done both to prove that simultaneous vein 
ligation does increase the incidence of 
gangrene, and to attempt to explain ho"n 
it does this. 

While the. occurrence of gangrene after 
ligation of the large arteries has always 

* From the Department of Surgery, School of Medici 
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been a large problem for the surgeon, and 
ways have been sought to avoid it, the 
operation of simultaneous ligation of the 
vein seems to have had its inception about 
1916, during the World War. Reference to 
the standard textbooks of surgery since 
1900, will give some idea of the opinion 
on this subject current during the first 
twenty years of the present century. 
Bickham’s “Operative Surgery” 2 (1905 
edition; same in 1924 edition) says (p. 26): 
“When it is difficult to separate one or 
more veins from the artery, the artery and 
vein or veins may be included in the one 
ligature. When a large vein is wounded, the 
wound should be at once closed by lateral 
ligature or by suture, preferably 7 the former. 
If this is not feasible, the vein should be 
ligated.” Kocher’s “Textbook of Operative 
Surgery” 3 (191 1 ) does not mention simul- 
taneous ligation of the accompanying 
vein in connection with the ligation of any 
of the large arteries, or in the indications 
for the ligature of the larger veins. Ash- 
hurst’s “Surgery” 4 (1914) in the rules 
for the ligation of wounded arteries does 
not suggest ligation of the companion vein, 
but says (p. 234): “According to Wolff’s 
statistics (1908) gangrene occurred in 34 
per cent of cases where both femoral artery 
and vein were ligated, and in only 8 per 
cent where femoral vein alone was ligated. ” 

c, Yale University, New Haven, Conn. Submitted for 
ay 12, 1931. 
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Rose and Carless’ “Manual of Surgery” 5 
(1919) says: 

Ligature of the main artery does not produce 
gangrene in a healthy limb . . . Obstruction 
to both main artery and vein, if it occurs sud- 
denly, has been looked on hitherto as an almost 
certainprccursorofgangrcne . . . Asa matter 
of fact, at any rate in young and healthy peo- 
ple, the ligature of the main vein with the 
artery for wound of both vessels docs not seem 
to add to the risk of gangrene, but rather to 
diminish it, and this by reducing the venous 
congestion in the limb. This has been so marked 
that military authorities advise that in wounds 
of the main artery requiring ligature, the vein 
though unwounded should be tied at the same 
time. This decision is a strange turnover of 
surgical practice; it is certainly true for young 
healthy soldiers with no generalized degenera- 
tion or disease of the vessel walls, but its truth 
will have to be tested for elderly people where 
arteries have to be tied for aneurysms. 

Stewart’s “Surgery” 6 (1921) states (p. 
13 1): “Gangrene from ligature of the 
principal artery of a limb seldom occurs if 
the general health is unimpaired, and the 
limb sound. Obstruction of the principal 
artery and vein, the result of ligature or 
injury, is almost sure to be followed by 
gangrene.” Da Costa’s “Modern Surgery” 7 
(1925) does not mention simultaneous vein 
ligation either as a help in preventing 
gangrene or as an added cause of gangrene 
in ligating the large arteries. 

Keen’s “Surgery” 8 (1909) mentions (p. 

1 19) among the causes which interfere 
with the establishment of collateral cir- 
culation after ligation of a large artery, 
“the coincident obstruction of the satellite 
veins and lymphatics, thus favoring stasis 
in the peripheral circulation.” The simul- 
taneous ligation of the accompanying 
vein is not suggested in their “golden 
rules” for the ligation of bleeding arteries. 
In regard to venous ligation they say (p. 
169), “the joint injury of both vessels is 
the most certain way of causing gangrene 
of the limb. ” In the supplement to Keen’s 
“Surgery” 9 (1921) in the chapter on Mili- 
tary Surgery of the Vascular System, R. 
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Matas says: “In fact, even when we come 
to the immediate treatment of these large 
bleeding or exposed blood vessels we are 
still going back to the Napoleonic Cam- 
paigns and applying the ‘golden rules.’ 
Sencert has kept notes on 70 cases in 
which he ligated the great vascular trunks 
in open wounds within the first few hours 
following the injury, and in which there 
was no hematoma. In all these 70 ligations 
there were only two gangrenes; one of 
these was a ligation of the femoral and the 
other of the popliteal. On the other hand, 
he ligated 42 arteries for diffuse hematoma, 
and counting only the ligatures which were 
applied to the large dangerous arteries, he 
had gangrene in 6 cases: 2 gangrenes in 
5 axillary ligations; 2 in 10 femoral liga- 
tions, and 2 in 5 popliteal (or 30 per cent 
gangrenes). Therefore Sencert concludes 
in a general way that in large open wounds 
which are subject to thorough and sys- 
tematic surgical cleaning, the ligature of 
the large arterial trunks when applied to 
healthy segments of the vessel is not only 
the simplest and safest procedure for the 
patient, but is also relatively safe for the 
limbs. Makins tabulates 86 ligations of the 
large vessels (axillary, brachial, femoral, 
popliteal) which were applied for hemor- 
rhage at the front. These were followed by 
gangrene of the extremities in 8, or 10.5 
per cent. The advocacy of Makins and 
other British surgeons of the simultaneous 
ligation of the satellite vein with the 
injured artery, as a means of increasing the 
low blood pressure in the peripheral cir- 
culation, and thereby tiding over the 
nutrition of the distal parts until the 
collateral circulation can be established, 
shows, if nothing else, that there is a 
growing appreciation of the urgent need for 
discrimination in the methods of treatment 
of wounded blood vessels at the front. 

Lewisohn in the “Oxford Surgery,” 10 
(1920) has this to say, “Since the introduc- 
tion of aseptic surgery it has been found 
that not only the main artery, but also 
the main vein may be ligatured without 
risk of gangrene, and the two vessels may 
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even be tied simultaneously with a fair 
chance of gangrene being avoided, pro- 
vided that the wound remains aseptic.” 
However, in discussing what to do in case 
the vein has been punctured during ligation 
of the artery, he advises lateral ligature or 
suture. 

The policy of simultaneous vein ligation 
is attributed to Sir George Makins, Sur- 
geon of the British Army during the late 
war. In view of this it might be well to 
review his earlier opinion in the matter. 
In 1916 he reported 11 among other vascular 
injuries from the British service in the 
early part of the war, 36 cases of injuries 
to the femoral vessels: 15 of the common 
femoral, 7 superficial, 9 lower one-third, 
and 3 of the profunda. Of these, 25 had 
operations consisting without exception of 
ligation above and below the wound: 

No. Deaths 

Common femoral ... 5 2 

Superficial femoral. . 17 3 6 deaths, or 24 per 


Profunda 2 1 cent mortality 

Int. circumflex 1 o 


Gangrene occurred seven times in the 
36 cases, twice before ligation; 1 had 
“trench feet,” 1 followed two severe 
secondary hemorrhages in a patient dying 
of septicemia, 1 involved only the toes. 
In 1 case only it followed the operation 
of ligature. In all these cases the patients 
had severe wound infection. So it seems 
at the time he published this paper Makins 
did not advise simultaneous vein ligation, 
and still considered that injury or occlusion 
of the vein was to be avoided if possible. 
And considering his statistics on the 
femoral artery with only one gangrene 
following the operation of ligation in 25 
cases of severely infected war wounds, 
it is hard to see how the results could be 
improved. 

It is true that Makins in the Bradshaw 
lecture of 1913 12 commenting on experi- 
ences in the Boer War noted that there 
was a smaller incidence of gangrene in 
cases of arteriovenous fistula treated by 
ligation of the artery and vein, than in 
those treated by ligation of the artery 
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alone. But this is a situation altogether 
different from the ligation of the healthy 
vein with no fistulous involvement. A 
similar observation had been reported 
in 1908 by Oppel 13 in a vivid and dramatic 
description of an operation for axillary 
artery-vein aneurysm done in 1906. Again 
in 1913 Oppel 14 used and recommended 
ligation of the popliteal vein for treatment 
of senile gangrene of the foot. 

Before Makins in the actual advocacy 
of ligation of the healthy vein, the Ger- 
man surgeon, Sehrt 15 in 1916 made the 
statement: 

The outflow or better the sucking up of the 
venous blood may be best prevented bj r ligation 
of the veins. Everything which accelerates the 
sucking away of the venous blood (activity of 
the heart, etc.) from an extremity robbed of its 
arterial supply must contribute to the death of 
the part deprived. Thus may be explained 
cases in which definite gangrene of a segment 
of an extremity has appeared some little time 
after the receipt of the injury and after the 
general condition and especially the heart’s 
force had improved. Everyone may well have 
seen such cases. Under certain circumstances a 
severely injured member may be carried over 
the most dangerous period by venous blockage. 

It would seem that the improvement in. 
the general condition, and the force of the 
heart beat would have just as much effect, 
if not more, in opening up the arterial 
collaterals as it would in sucking away the 
blood from the venous system of the 
extremity as Sehrt held at that time. 

In his Hunterian Oration 16 reported in 
the Lancet in 1917, Makins for the first 
time advocated the ligation of the healthy 
vein when it was necessary to ligate the 
artery. He states: — 

These considerations and others have led 
me not only to regard obligatory simultaneous 
ligation of a main artery and vein as a negligible 
factor in the risk of gangrene of a limb; but to 
hold further, that the procedure is preferable 
whether the vein be injured or not; the result of 
the combined procedure being to maintain 
within the limb for a longer period of time the 
smaller amount of blood supplied by the arte- 
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rial collateral circulation and hence to improve 
the conditions necessary for the maintenance 
of the vitality of the limb. 

Following this M. Van Kend 17 reported 
to the Inter-allied Conference of Surgeons 
at Paris in May, 1917, the results of animal 
experiments indicating that the peripheral 
blood pressure in a limb after the simul- 
taneous ligation of its main artery and 
vein was greater than after the ligation of 
the artery alone. He advocated the former 
procedure, holding that it would raise the 
residuary blood pressure, and thus provide 
the most satisfactory conditions for the 
maintenance of the nutrition of the limb. 
After discussion at that meeting the 
following conclusion was adopted: 

Contrary to what has until now been be- 
lieved, simultaneous ligature of both artery and 
vein when both vessels have been wounded does 
not give rise to increased risks of gangrene; in 
fact it diminishes them. Facts tend to prove, 
even when the wound is limited to the artery, 
that simultaneous occlusion of the unwounded 
vein is to be recommended. 

Tuffier 18 took up the suggestion and 
reported his views to the Societe de Chirur- 
gie on July 4, 1917: 

There is first a fact which appears well 
demonstrated; it is that ligation of the vein and 
the artery in the case of wounds of the two 
vessels does not increase the danger of ischemia. 
Moreover, the statistics of the English Army, 
which Sir George Makins has communicated 
to us, give in this connection the following 
ratios: Ligation of the artery alone is followed 
in a general way by gangrene in 40.2 per cent 
of cases; whereas, simultaneous ligation of the 
artery and of the vein under the same condi- 
tions gives 24.5 per cent, and I speak only of 
gangrene from ischemia. The most marked 
difference is in connection with the popliteal; 
ligation of the artery alone in 6 cases gave 
favorable results in 58.33 per cent, and gan- 
grene in 41.66 per cent. Simultaneous ligation 
of the artery and vein has given in 28 cases 22 
favorable results, 76.57 per cent, and only 6 
cases of gangrene. 

(These figures for gangrene appear 
higher than Makins’ figures for the British 
Army, 10 reported in 1916.) 


In Germany also in 1917 Propping 19 
seems to have agreed with Sehrt and says: 

One sees, therefore, that my explanation of 
the possible cause of gangrene of a limb after 
ligation of an artery goes farther than Sehrt’s. 
In place of “the sucking away of the venous 
blood” I advance the idea of a disproportion 
between the in and out flow — to a certain 
extent a disturbance of balance of these two 
factors — in order to explain the inefficient 
filling of the capillary bed and the thereby 
conditioned derangement of the nutrition of 
the tissues. " 

Not much more concerning the subject 
is found in the literature until after the 
war. Suffice it to say that Makins’ influence 
made this procedure which he advocated 
almost mandatory in France and England 
during the late years of the war, according 
to Halsted. 20 In his book on “Gun-shot 
Injuries to the Blood Vessels” 21 (1919) 
Makins sums up the arguments in favor 
of it without any additions to those pre- 
viously given. 

It must not be supposed that the simul- 
taneous ligation of the artery and vein 
was not done prior to 1916, although the 
individually reported cases in the litera- 
ture are few'. Hutchinson 22 reports the 
case of such a patient operated on by Horne 
in 1905 in w r hom the femoral artery and 
vein were tied for hemorrhage, and gan- 
grene to the knees followed. Another 
ligation of the femoral artery and vein 
for aneurysm by Zondek 23 in 1912 u'as 
follow'ed by complete recovery. Bernheim 
and Worth 24 in 1914 reported a case of 
ligation of the right external iliac artery 
and vein for aneurysm without gangrene. 
Cowell 25 ligated the superficial femoral 
artery and vein for hemorrhage in 1915* 
and had gangrene of the tips of the toes. 
Griebel 26 reports a case of ligature of the 
common iliac artery and vein done by 
Orth in 1915 w'ith complete recovery of the 
circulation. Boeckel 27 reports 2 cases of 
ligature of the femoral artery and vein 
for aneurysm with no gangrene done in 
1916. The point to be observed is that 
before Makins’ advocacy of the procedure 
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in 1917 the operation was done only in 
necessity, and with a good deal of temerity 
and increased fear of gangrene. In fact 
a perusal of the textbooks shows that 
every operation for the ligation of a large 
artery was devised with the thought in 
mind of preserving the integrity of the 
main vein, even to the instructions for 
carrying the ligature around the artery 
so that the aneurysm needle would point 
away from the vein. 

In regard to the opinion on this subject 
in our own country after the war, let us 
turn to that master, and dean of the 
surgeons of that time, W. S. Halsted, who 
discussed the matter at length in his 
treatise on the surgical treatment of aneu- 
rysm of the subclavian artery. He re- 
ported 20 some experiments carried out on 
dogs by Hooker in which the blood pressure 
taken by cannula from the saphenous 
artery was shown to fall from 114 to 26 
mm. Hg after ligation of the external 
iliac artery, and then to slowly rise in the 
course of an hour to 50 mm. Hg. At this 
point successive occlusions of the external 
iliac vein resulted in rises in pressure of 20, 
12, 8, 3, to and 14 mm. Hg. The slow rise 
in pressure noted after the fall following 
deocclusion of the vein never equalled the 
level established when the vein was oc- 
cluded. Then Halsted says: 

Since ligation of the vein raises the blood 
pressure in the ischemic area, is it not possible 
that the response of the arterial side for anasto- 
motic development may be delayed or lessened 
for a period and to a degree conformable to the 
time and the amount that the vein contributes 
to the maintenance of the circulation in the 
extremity? If this is so might not the ligation 
of the like-named vein be postponed, when this 
can be done without danger, in order not to 
relieve the arterial side of its responsibility? 
Then if after a time there should be evidence of 
disability from ischemia, such as claudication 
on exercise, the surgeon would have the ideal 
opportunity to demonstrate the value of the 
venous ligation. 

Halsted was not at all convinced that 
gangrene followed aseptic and uncompli- 
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cated ligation of the large arteries, for he 
states : 

It is still believed (Wolff, Matas and others) 
that ligation of the common iliac artery is 
followed by gangrene in 33 to 50 per cent of the 
cases. That this belief is erroneous is proved by 
my careful study of each reported case. On page 
215 of my paper is the following statement. 
“Granted that in the cases of Lange and Cran- 
well the ligation of the artery was solely re- 
sponsible for the gangrene, we have only two 
such cases in the 30 of my collection, a per- 
centage of six and six-tenths. If it should appear 
later that Cranwell’s case might, for unascer- 
tained reasons, be excluded, the percentage 
would be three and three-tenths, and the sum 
total of gangrene the cutaneous necrosis of one 
toe.” [And then he goes on further to say]: 
Gangrene has so rarely followed ligation of the 
sub-clavian and common iliac arteries that in 
the case of these vessels, I should for the 
present be disinclined to tie off simultaneously 
the corresponding vein. 

La Roque 2S in reporting a case of ligation 
of the external iliac artery and vein for 
bullet wound of both these vessels done 
in 1920 is greatly in favor of simultaneous 
ligation of the vein. After discussing the 
opinions of others he says: 

The common-sense suggestion occurs that 
if the blood entering the limb is diminished or 
cut off entirely, we should at least be sufficiently 
considerate of the tissues to tie the vein and 
permit what will of the blood surety containing 
some food to remain. There is genuine reason 
for believing that vein ligation favors the 
development of collateral vessels, and through 
retention of blood-volume and pressure aids 
enlargement of vessels already present. [But 
he also says in two other places in the article]: 
There is further reason to believe that in the 
absence of infection, gangrene is never caused 
solely by ligation of any part of the external 
iliac or femoral at a point above its communica- 
tion with the sciatic through the branches of the 
profunda femoris, [and] if any case of gangrene 
has ever been conclusively shown to be the 
result of aseptic ligation solely of the common 
femoral or external iliac vessels on account of a 
wound of even moderate recency, the case 
report is not easily accessible. 
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Heitz 29 writing in 1923 on blood vessel 
ligature ancl suture, advocates simul- 
taneous ligation of the healthy vein. 



Fie. 1. Changes in pressure in arteries and veins distal 
to occlusion of primary artery and subsequent 
occlusion of vein, a, normal maximal, minimal and 
mean arterial pressures of external iliac artery and 
normal pressure in common iliac vein; n, effect of 
ligation of external iliac artery alone on pressure in 
artery and vein distal to occlusion; it will be noted 
that pulse pressure completely disappears and intra- 
arterial pressure falls; there is a slight fall in venous 
pressure; d, effect of subsequent occlusion of com- 
mon iliac vein; it will be noted that both arterial and 
venous pressure rise; arterial pressure rises to point 
almost as high as minimal pressure in unobstructed 
artery, and venous pressure higher than normal. 
(From Brooks and Martin. 30 ) 

So consideration of the clinical literature 
would seem to indicate: 

1. That there was considerable con- 
troversy over the incidence of gangrene 
in limbs following the ligation of one of 
the main arteries, nearl3 r all surgeons, 
except Halsted, maintaining that it was 
very high. 

2. That the policy of preserving the 
accompanying vein whenever this was 
possible, and the feeling that occlusion of 
the accompanying vein when this was 
necessary when ligating the artery in- 
creased the danger of gangrene, were 
completely changed, and in their stead 
many surgeons were advocating the simul- 
taneous ligation of the healthy accompany- 
ing vein as a means of decreasing the 
incidence of gangrene. Halsted did not 
concur in this view. 


The experimental literature seeks, for 
the most part, to establish the validity 
of this procedure on proved physiological 
grounds. 

In 1923 Brooks and Martin 30 published 
the results of their experimental work on 
simultaneous occlusion of the iliac artery 
and vein in animals. Their investigations 
covered three phases: 

1. Changes in temperature of the tissues 
distal to the ligature. Their results on this 
phase will be discussed later. 

2. Changes in the blood pressure in the 
veins and arteries distal to the ligatures. 
In this investigation, determinations were 
made on 6 large dogs, and a typical chart 
of the findings is reproduced here (Fig. 1). 
It will be seen by reference to this chart 
that while the fall in arterial pressure is 
great immediately following ligature of the 
artery as would be expected, the fall in 
venous pressure is almost negligible. How- 
ever, after ligation of the vein, the venous 
pressure rises considerably' above normal, 
and much greater in proportion to the 
rise in pressure in the artery', decreasing 
the difference in arterial and venous pres- 
sures. This the authors take to mean an 
increased resistance to outflow of blood 
from the extremity, and consequently, a 
decrease in the amount of blood flowing 
through the extremity. This point should 
be recalled in reviewing the work of later 
investigators. 

3. The frequency' of gangrene after 
ligation of the artery' alone, and of the 
artery' and vein. When the common iliac 
artery' alone was ligated in rabbits, 72.5 
per cent of 21 animals developed gangrene. 
With simultaneous occlusion of the vein 
33.3 per cent of 18 animals developed 
gangrene. It must be said that the per- 
centage of gangrene with ligation of the 
common iliac alone is much higher than 
the statistics for man which Halsted puts 
at 6.6 per cent, and in our own experience 
with dogs in which we have had no gan- 
grene except in 1 case where the popliteal 
artery' was previously' occluded. Their 
high percentage of gangrene is probably' 
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due to their method of ligation which con- 
sisted in ligation of the common and 
external iliacs just proximal and distal to 
the origin of the hypogastric thus shutting 
oft the external iliac and the hypogastric 
at their source, i.e., practically all the 
blood supply to the limb, which is a much 
different situation from ligation of the 
common iliac, or external iliac, or hypo- 
gastric individually. This may be due to a 
peculiarity of the circulation in the rabbit. 
It does not, however, vitiate the difference 
found between the results of the two 
procedures carried out under the same 
conditions. 

The authors concluded that simul- 
taneous ligation of the vein (i) increased 
the intravascular pressure distally in both 
veins and arteries; (2) decreased the 
volume flow of blood; and (3) decreased 
the incidence of gangrene. They thought 
that the increased intravascular pressure 
might bring about a better distribution of 
blood in the peripheral capillaries, and 
might aid in the exchange of nutrient 
substances from within the vessels to the 
tissues, even though the total volume flow 
of blood was reduced at the same time, in 
other words a balance between the arterial 
and venous systems; and that the simul- 
taneous ligation of the vein would be 
beneficial or harmful accordingly as the 
venous obstruction produced would cause 
to predominate the beneficial effect of 
elevation of the intravascular pressure, 
or the harmful effect of the decrease in 
volume flow of the blood. 

In the following year 1924 Brooks in 
another publication 31 repeats these find- 
ings, and concludes with this statement: 

The necessity for ligation of an artery which 
endangers the viability of an extremity not 
infrequently arises. The obstruction of the 
artery throws the burden of supplying an ade- 
quate amount of arterial blood for the viability 
of the extremity on the collateral circulation. 
The collateral anastomoses increase from day 
to day. There is therefore a critical period in 
which the blood supply may be inadequate and 
gangrene develops before a collateral circula- 
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tion develops. Our experiments indicate that 
the risk of gangrene may be decreased by pro- 
ducing a certain amount of venous occlusion at 
the time the artery is ligated, by ligating the 
accompanying vein also. This procedure in all 
probability is beneficial because of the fact that 
it increases intravascular tension, and thus 
leads to a more homogeneous distribution of the 
blood. The ligation of the vein, actually de- 
creases the volume flow of blood. It is important 
therefore not to produce so much venous ob- 
struction as to decrease the volume flow below 
that necessary for the life of the extremity. 
The principle of simultaneous ligation of vein 
and artery, as first advocated by Sir George 
Makins is therefore applicable in certain 
instances, and I believe it should be used if the 
ligation is at such a point as to endanger the 
extremity and there is not already present 
evidence of venous stasis. 

In 1925 McNealy 32 taking for his thesis 
that the clinical and experimental litera- 
ture showed definite evidence of improved 
results after simultaneous ligation of vein 
and artery, attempted to explain these 
results on purely theoretical grounds with 
the aid of the literature up to that time. 
He did not offer any new clinical or experi- 
mental evidence in support of his argu- 
ments. He favored simultaneous vein 
ligation, but said that it must be so selected 
that it would serve only to restore circula- 
tory equilibrium and must not result in 
too great a drawing back of blood. How 
this is to be accomplished is not stated. 
In discussing the work of Brooks and 
Martin he brought out the following point: 
“They point out that the simultaneous 
occlusion of the vein has been thought to 
bring about a wider distribution of blood. 
As a result of their experiments they leave 
one in doubt on that point since their 
experiments in which the temperature of 
the tissues was used as a criterion con- 
tradict that theory.” This criticism is not 
valid, because the temperature is depend- 
ent not on the amount of blood or its 
distribution, but on the minute volume 
flow through the limb, which Brooks and 
Martin declare to be reduced. 

In 1925 Harvey and Ferris 33 reported 
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some interesting temperature determina- 
tions from the deep tissues of dogs’ feet 
after ligation of the femoral artery, having 



Fig. 2. Temperature changes of extremities following 
ligation of primary artery of extremity and sub- 
sequent ligation of corresponding vein. (From Brooks 
and Martin. 30 ) 

a bearing on this point. Their curve was 
constructed from continuous readings from 
a thermocouple and galvanometer for a 
period of seventeen hours. The temperature 
on the ligated side, after a preliminary 
rise after four hours of observation, fell 
to almost room temperature during the 
next eight hours, and then was followed 
by a sudden rise to normal, thereafter 
maintained. In the light of these experi- 
ments it could be seen that the temperature 
experiments of Brooks and Martin (Fig. 2) 
did not tell the whole story as they did 
not cover a long enough period of time, 
the longest being six hours. Also the fur- 
ther temperature drop which they attrib- 
uted to ligation of the vein would come 
in the period when the temperature of the 
limb was still falling as a result of ligation 
of the artery according to the curve of 
Harvey and Ferris. 

Holman and Edwards 34 ’ 33 introduced in 
1927 what they called a new principle in 
the surgery of the large vessels, the prin- 
ciple of ligation of the accompanying vein 
proximal to the site of the ligation of the 


artery. Their advocacy of this principle 
was based on three types of experiments: 
1. They found that the blood pressure 



Fig. 3. Experimental method used by Holman to 
determine effects of ligation of vein on volume flow 
of blood through extremity. It is obvious that 
obstruction of vein at X would result in more blood 
flowing through cannula. The fact that more blood 
flows from cannula is not an indication of increased 
volume flow of blood through capillaries, but is 
evidence for truth of contrary conclusion. (From 
Brooks. 36 ) 

taken by cannula from the distal end of 
the divided femoral artery was increased 
5 to 10 mm. Hg when the femoral vein 
was occluded; 14 to 20 mm. Hg when the 
common iliac vein was occluded, and 24 to 
28 mm. Hg with occlusion of the vena cava. 

2. The flow from the distal end of the 
divided femoral artery was taken as a 
fair index of the volume of blood passing 
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through the extremity distal to the point 
of division. This flow was increased 2 c.c. 
per minute by occlusion of the femoral 
vein, 10.6 c.c. b3 r occlusion of the common 
iliac, and 1 1 c.c. by occlusion of the vena 
cava. 

This experiment is based on the false 
assumption that the flow from the distal 
end of the divided artery represents the 
volume flow of blood through the periph- 
eral portion of the extremity as demon- 
strated by Brooks 36 in a later paper. While 
Holman and Edwards consider their experi- 
ment as an evidence of increased volume 
flow through the limb, Brooks shows by a 
simple diagram (Fig. 3) that obstruction 
of the vein results in an obstruction of the 
outflow of blood from the limb and a 
corresponding increase in the intravascular 
pressure, and would thus be an evidence of 
diminished rather than increased volume 
flow through the peripheral tissues. 

3. They ligated the right iliac artery just 
proximal to the hypogastric, and the vena 
cava simultaneously 3 cm. above the con- 
fluence of the iliac veins in 18 rabbits, 
and 2 cases of gangrene developed. In 
10 other experiments the iliac artery was 
ligated proximally and distally to the 
hypogastric, and the vena cava simul- 
taneously proximal to the first large 
venous tributary, and no gangrene resulted. 

Thus, there are 2 cases of gangrene out 
of 28 animals or a percentage of 7.1. These 
results they compare with the 33.3 per 
cent gangrene reported by Brooks and 
Martin 30 following simultaneous ligation 
of the vein and artery at the same level. 
Their conclusions on this angle of the 
subject would have had more weight if 
they had run their own series of control 
animals, ligating the artery alone, as 
Brooks and Martin did. As a matter of 
fact, only ten of the experiments done 
compare in any way with the method of 
ligation of Brooks and Martin, and there 
may have been differences in the animals, 
or technique. 

Pearse 37 in 1927 reported results of 
experiments to determine the advantage 
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of simultaneous ligation of artery and vein 
versus ligation of artery alone in opposite 
limbs of the same animal. He found that 
the residual arterial pressure distal to 
the ligature when the vein was ligated 
at the same level was 1 1 mm. Hg; after 
one week this had decreased to 8 mm. 
Hg and after three weeks there was no 
longer any increase. Though he states in 
his summary that there was an increased 
blood volume flow, he does not state the 
method of measuring this except to say 
that it was obtained from the femoral 
artery, and thus it is probably open to the 
same criticism that Brooks made of Hol- 
man and Edwards’ method; furthermore, 
there are no actual readings given in his 
statement of results on which he bases his 
conclusions. He found by taking x-rays of 
the injected circulation at various intervals 
after ligation, that the vascular bed in 
the limb having the artery and vein ligated 
was much richer than the limb having 
only the artery occluded with the maxi- 
mum difference at the end of two weeks. 
Brooks 35 had this to say regarding these 
experiments: 

It is worth while, however, to call attention 
to the fact that the size of blood vessels as 
determined by injection is not a reliable index 
of the actual volume flow of blood through the 
tissues and also to the fact that the condition 
of the circulatory bed three weeks after a 
sudden arterial occlusion is not necessarily 
important in the study of the cause of gangrene. 

To -which we may add that variations 
in the pressure of the injections will modify 
the results also. 

In 1928 Theis 38 reported the results of 
his experiments on the minute volume 
flow of blood, and the roentgen appearance 
of the vascular bed at various intervals 
after ligation of the artery and vein, as 
compared with ligation of the artery alone. 
Ligation of the common iliac vein caused 
an increase in the volume flow from the 
distal end of the ligated superficial femoral 
artery, which, however, was only transient, 
and the volume flow at the end of one hour 
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Septemher, 1931 


Table i 


Reported 

Operator 

Date of 

Age 

Sex 

Indication for 

i 

1 j 

j Artery Ligated • 

; 

Amputation 

Operation 

Ligation 

i 


Day 

Location 

1 Martin, A. A. Brit. Af. J\, 
Jan. 17, 1903. j 

Martin 

! 

| Nov. 23, 
j 1901 

1 

31 

M 

i 

1 Aneurysm ofl. ext. 
s iliac 

■ Left coram. iliac 

i 

! ° 

i 

t 

0 

j 

0 

i 

0 

2 Maynard, R P. Indian Af. j 
1 Ga:. f p. 253, 1903. 

Maynard 

1 Apr. 20, 
i 1903 

32 

i " 

Ruptured iliac' Rt. com. iliac 
aneurysm 

j 0 

0 

! 0 

0 

1 

3Dreist, K. Dculsche Zcit. 
F.Chir.LXXI:5, 1904. 

C 2 erny 

| Feb. 2G, 

1 1S97 

2S 

M 

Slight hem. in 
course of operation 

Left comm, iliac 

1 0 

i 

0 

l o 

1 0 

i 

4 Dreist, K. Deutsche Ztschr . 
Chir , 71*. 5, 1904. 

Trendelenburg 

, Oct. 4, 

| 1S9S 

i 

GO 

M 

Dissecting aneu- 
rysm of comm, 
iliac 

Left comm, iliac 

1 0 

! 

0 

! o 

i 

1 0 

! 

t 

5 Dreist, K. /bid. 

Von Christel 

Mar. 6. 
1901 

2S 

M 

Hem. foreign body 
around femoral 

1 Left comm, iliac 

j + L’pper and 
mid. Hof leg 

i + 

i 

Upper leg 

6 Dreist, K. Ibid. 

Ernst Ivuster 

Jan. 7, 
i 1S9S 

17 

F 

Elephantiasis 

Rt. femoral 

1 0 

i 

0 

0 

; ° 

i 


Ernst Kuster 
i ’ 

Mar. IS, 

| 1S9S 

17 

F 

Elephantiasis 

Rt. ext. iliac 

1 0 

l 

0 

i o 

i 

: o 

i 

i 

(Same patient) 

Ernst Kuster 

( Jan 26, 

1 1S9S 

17 

F 

1 

Elephantiasis 

Left femoral 

0 

0 

i 0 

1 0 

1 


Ernst Kuster 

| Jun.23, 

, 1S9S 

1 17 

F 

Elephantiasis 

Left comm, iliac 

0 

0 

1 0 

j 0 

7 Hickson, L. J. Roy. Army 
M. Corps, 2: 23, 1904. 

1 Hickson 

July 17. 
1900 

40 

M 

Fern. art. vein an- 
eurism Hunter’s 
canal 

Fem. art. A vein 
quad. lig. & ex- 
cision 

0 

0 

0 

’ 0 

S Hickson, L Ibid. 

Hickson 

May 12, 
1900 

32 

M 

False ancur. bullet 
wound 

Sup. fem. lig. above 
& below excision 

1 0 

0 

0 

0 

9 Hickson, L. /bid. 


Nov. 10, 
1900 

30 

1 

M 

Hem. for bullet 
wound of sup. fern. 

Fem. art. in Scar- 
pa’s A 

1 -P Foot deep 
| ulcers of leg 

r 

, + 

Mid-thigh 

i 

l 

10 Hickson, L. /bid. 

Hickson 

Mar. 2S. 
1902 

? 

1 

M 

False ancur. bullet 
wound of fern. 

Sup. fem. at base 

1 of Scarpa's A 

I 0 

0 

0 | 

0 

11 Isambert & Petit. Arch, de 
med. & rbarm. Mil., 43: 
121, 1904. 

Isambert 

! 

. Feb. 6, 

I 1903 

1 30 

! M 

t AneyTysm following' Fein, above & be- 
' knife wound , low wound & the 

j 1 profunda 

! 0 

i 

0 

* 

0 

12 Smith, A. C. J. A. M. A., 
43: 813, 1904. 

' A. C. Smith 

l 

June 24, 
1904 

i 

1 30 

l 

I 

M 

| Aneurysm of rt. 

| common fem. 

Rt. external iliac 

i 

0 

0 

1 0 

1 , 

0 

13 Clark, H. G. Bril. M. J. t 
p. 850, 1905. 

Clark 

| May 20, 

1 1905 

1 26 
i 

M 

Knife wound of 
profunda 25 days? 

Left common ilrnc 

i 

0 

0 

0 

0 

14 Crams ell, D. J. J?rr soc. 
med argen.y 14: 33S, 1906. 

Cranwell 

| Feb. 2S, 
4904 

1 

1 

4S 

M 

Aneur. of iliac & Rt. comm, iliac i 

fem. arts. 1 , 

j 

+ 

Mid M of 
2nd leg 

+ 1 
2nd 

Mid-thigh 

15 Rust in, F. ITest. Med. /?«>., 
11: 184, 1906. 

Rustin 

. Apr. 22, 

1 1906 

1 

| Adult 

! ■ 

M 

i Poplital aneurysm 1 

f 

1 Sup. fem. 2 in. be- \ 
i low profunda | 

Q 

0 

0 

; 

0 

16 Guinard, A. Bull. <fc mem. 
Soc. de Cbr, de Pans, 32: 
999, 1906. 

Guinard 

1 

Oct. 9, 

1906 

17 , 

1 

M j 

Hemorrhage from 
knife wound 

1 

Fem. art. & vein 
Mid-thigh 

-j- 

40th 

day 

"Mtisd. 

Jambier 

antericur” 

0 

0 

17 Hutchinson, J. Lancel, 1: 
13SS, 1906. 

Horne 

Sept. 1 
1905 

22 

! 

1 

M 

1 

Knife wound of , 
femoral art. & vein j 

Common femoral 
and vein \ 

+ 

15th 

day 

upper 
part of 
patella 

15th 

Mid-thigh 

ISNydegger, J. A. Ann.! 
Surg., 44: 95, 1906. 

Nydegger 

N.S. 

52 j 

1 

t 

M 

Aneurysm in groin 

Left external iliac 

0 

0 

0 

0 
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Table i ( Continued ) 



Collateral Circulation Indications 


Remarks 


I Large aneurysm of external iliao 


Wrapped in cotton wool and bandaged 3 days Ono week later after operation temper- 
after operation left leg still colder; no feeling, aturo of both feet nearly same. 216 
blanched, toes edematous. No pulse months later was O.K. 


Gth , Diarrhea and 
I vomiting 


5 Acute miliary 
mos. ' Toe. 


3 \ Hemorrhage 
hrs. , 


| Large iliac aneurysm, ruptured; diarrhea; “Circulation of extremities not manifestly ! No post mortem 
’ bronchitis affected by operation” J 


j Small branch torn off during operation for “Left extremity somewhat cold during first j 
tuberculous lymph glands tarn days” ' 


Wretched general condition i ! 


Emaciated, anemic. External iliac ligated | “Aftera timelcg became cold and insensible” 
above dr below epigastric ! 


1 Rt. femoral previously ligated 


Limb became paler after operation 


Rt. femoral previously ligated 


I No observations 



1 Left femoral previously ligated 


Limb cooler toward cvcing. Temperature of 
both legs same on 4th day 


1 Artery-vein aneurysm — 1 months' duration i "There was neither loss of temperature in the Complete recovery 
1 | limb nor edema” 


1 False aneurysm — 1 month 


“There was never any Joss of heat in the leg Complete recovery 
' after operation , 


Large effusion of blood into tissues of thigh At first collateral circulation appeared well 
• I established. "Gangrene no doubt resulted 

from pressure exerted by fibrous clots on the j 
* collateral circulation ! 


Large clots in tissues of thigh (removed at 1“ Patient made an uninterrupted recovery” I 
i operation) 1 


Aneurysm — 3 weeks 


! No trouble in the leg below the ligature 


1 Natural temperature restored the following Leg swathed in cottonand bandages and 
| morning. Leg swathed in cotton & bandages 1 hot water bottles 
1 & hot water bottles 



30th Arteriosclerosis; 
sacral decubitus, 
gangrene 


Infection. Repeated hemorrhage. Profunda 
and common femoral previously ligated 


Popliteal aneurysm — 4 months duration 


General arteriosclerosis. Great edema of thigh 
and legs 


I Exsanguinated 


No immediate obserx-ntions 


■ Application of heat to leg slightly above body I 
temperature. 24 hrs.artcr operation the foot 1 
was comparatively cool, and remained that 1 
way for 3 days I 


I Next day leg was livid and without sensation, 
j calf to toes 


The next day did not observe anything wrong The gangrenous muscle of the lower leg 
with foot or leg which was kept wrapped in was removed entirely and recovery 
cotton followed 


| Pulseless from hemorrhage. Artery A- vein 
I severed; both tied 




Discoloration to 3 in. below knee noted on 
3rd day 


At first there was noticeable discoloration Leg surrounded by cotton and hot water 
which gradually disappeared. Leg sur- bottles for 2 days 
rounded by cotton & hot water bottles for 2 
days 


0 
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Table i ( Continued ) 


Death | 

Complications 

Collateral Circulation Indications 

Remarks 

Day , 

Cause 1 

0 

0 

Left internal iliac ligated 7 months previous. 
Aneurysm left. Sciatic — Left external iliac 
ligated at same operation 

No statements 


0 ! 

i 

1 

0 

Deep epigastric and deep circumflex iliac 
ligated at same time 

Discomfort & numbness in leg. No immediate 
observation. Cotton & hot water bottles for 
several days 

Cotton and hot water bottles for several 
days 

0 i 

1 

0 

Infected wounds 

Evening of same day toes were warm and 
pink; next day slight femoral pulsation. 
3rd day D.P. pulse palpble 


o ! 

1 

0 

1 

Hemorrhage from wound 

Limb kept warm with hot water bottles. No 
other observations 

30 

1.1 b. 

Postop. shock 

Oozing from malignant mass at Scarpa’s A. 
Another large xcssel coming from lumbar 
region was lig. tumor removed 

| 24 hrs. postoperative right leg was mottled 
| and cold from toes to hip 

i 

i 

This case apparently not included in 
Halstcd’s series 

0 

0 

Aneurysm of left common femoral 

Limb wrapped in cotton wool and blanket. 
Feeble post tibial pulse Sth day 


0 

o i 

Large aneurysm of left external iliac 

After operation left foot seemed cooler than 
right, but was of good color and no impair- 
ment of sensation. At midnight slight bluish 
tinge to skin lasting 2 hours 


0 1 

0 

! 

! 

Quadruple ligature of femoral artery <fc vein 

Immediately leg seemed blanched. 4 hrs. later ] 
had sensation of tingling and feeble capillary 1 
circulation under nails 

0 i 

1 

0 

Quadruple ligature above and below aneu- 
rysm 

“Rapid, uneventful recovery." Has no right j 
femoral or popliteal pulse, but has D.P. | 
pulse 

0 

0 

Hemorrhage from wound Sth day. Ligated 
above only 

Collateral circulation established previous to 
ligature. Uneventful recovery 

0 

0 

Artery & vein ligated above and below 
and sac excised 

Leg elevated and surrounded with cotton. 

No difficulty 

4 

inos. 

Pulmonary 

tuberculosis 

Ligated above and below a bullet wound 

No immediate observations ! 

I 

0 

0 

Aneurysm of rt external iliac. 7 yrs. duration 

“Satisfactory recovery” 1 

0 

0 

Quadruple ligature with extirpation of 
intervening segments 

No immediate observations. Ultimate 
recovery 1 

0 

0 

Quadruple Iigiturc with extirpation of inter- 
vening segments. Both for femoral A-V 
aneurysm 

No immediate observations. Ultimate re- 
covery ^ 

32 

hrs. 

j Gas gangrene 

Hemorrhage from grenade wound 

The whole right leg was white, gelatinous, j 
insensible 

0 

j 0 

False aneurysm of lower femoral from wound 
10 days previous 

No immediate observation on circulation of i 
limb. Complete recovery 

0 

1 0 

Quadruple ligature of artery and vein with 

resection. Infected wound 

No immediate observations. Ultimate re- , 
covery. * 

0 

' 0 

2nd operation Feb. 13, to pack aneurysmal 
sac 3rd operation Feb. 10, ligature of deep 
epigastric artery and x'cin 

Feb. 3 leg quite warm, slightly pale. Feb. 17 , 
good, March 1G good. June 4, no difference 1 
in legs. j 

0 

0 

War wound. Patient almost dead 

“Foot in critical state for 2 days, then cir- 
culation improved” 


0 

0 

War wound. Thigh swollen. Foot cold 

Circulation returned in a few hours. Con- 
dition of foot never doubtful 


0 

0 

Hemorrhage and shock 

End of operation leg was cold and cyanotic. 
Warm H;0 bottles. 7 hours leg warmer and 
better color. Next day, warm and of good 
color. Recovery 


0 

0 

Second hemorrhage complicated fracture 25 
day previous. Ostcomvclitis 

“The leg remained always warm” 
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Tahlh 1 (Continued) 


Reported Operator } 

Operation 

Age i 

Set 

Indication for 
Ligation 

Artery Ligated 

Gangier** Extent 

AmpulaUoa 

Day JyxatiiT' 

42Scrtorw, M. Htrf. f Sertorio j 

1 

! Adult 

» 

M 

Prim. Irm^rr. if 

pwt. t,!i a! tewd* 

lit. sup. fcm. in 
Hunter’s canal 

0 

0 

; o 

0 

<3 Da% id-on. C. F. J. .4. if. ' Da\ id-on j Frk 23. . 

.4.,73:2G9, 1919. 1 1919 

15 ' 

M | 

Puncture wound 

External iliac 

0 

0 

0 

/ 

0 

44 David «on, C. F. /lid. | Bergman 


1 

M , 

Traumatir ar.ru- 
ry*m of femora! 

External ilnc 

0 

0 

■ 0 

0 

45Grcibel,E. UeuUeh 7.*r\r t 

Ckir., 155:312,1920. , 

1915 


1 

l 

Areury*» of mr.ni. 
ilne 

Common ikae 

0 

0 

. 0 

0 

40 Faili-. W. E. Krr.'urku M. TaSK* 

J.. 19: !S1, 1921 | 

1 

1920 

17 

M 

Sec. lemor. bullet 
trou** 1 in art. 

Fern. art. al»o\ e A 
Iwlnw wound 

0 

0 

0 

l 

0 

47 Bed, G. .V. J Australia, 1 Bell 

1: ISO, 1021. * 

i 

July 14. 
1920 , 

15 

M Wound 

t 

Left comm, fern 
art 

0 

0 

. 0 

0 

4S EUat«, I*.R., Am J.Surg, Elian 

35: 214, 1021. | 

April l, 
1920 

20 

M 

Wound 

Irft ccmncn fem. 

0 

0 

, 0 

0 

49LaUoque, G. P. .Ann, LaUoque 

Surp., 63: 265. 1921. | 

Aur. 25, 
1920 

22 

M 

Gunshot wound 

Ext.i’iaearl Avtin 

U, 

Plantar sur- 
face of 3 to*** 

0 

0 

50 Pried, J. .Vinjuri M .4.. 1 Brooks 

IS: 463 1921 

Mav 10. 
1921 

40 

r 

A retirywn of ext 
ihac 

Rt comm iliac 

0 

0 

0 

0 

51 La Roque, G. P. Ar.n, LaRoque 

Surp . 75: 705. 1922. 


25 

F 

Gunshot wrurd 

Fen. l^ow pro- 
fund* A x ein 

0 

0 

0 

0 

52 Dodd. J. M. J. .4. .If. .4.. Dodd 

79: 1243, 1922. 


23 

M 

Metal rod wound 
Hemorrhage 

Femoral 

0 

0 

0 

0 

53 Grover, C. P , & Fisher, ' Grover 

D Ann. Surp , 7S: $4 

1923 

June 27, 
1922 

29 

M 

Femoral A-V, an- 
eurysm 

Femoral arte’y A 
xcin 

0 

0 

0 

0 

54 Han e on, U. N. Acfn Chir Ilan«en 
Seandinar , 5S'403, 1925 


27 

r 

Biht femoral antu 
rysrn 

2 ext.iliae bilat 

0 

0 

0 

0 

55 Hamcn. It. N. Ibid. < Ilaruen 

! 


23 

M 

Hemorrhage from 
bullet wound 

Femora! (lower) art. 

0 

0 

0 j 

i 

0 

56 Hansen, R. K. Hid, 1 Hansen 

* 


20 

M 

Hemorrhage from 
thigh wound 

Femoral art. 

0 

0 

0 

0 

57 Thompson, J. E. Trias Thompson 

Stole M.J ,21: 15,1925. 

Aug 16, 
1915 

30 

M 

Aneurysm of l . 
nmm. iliac 

I/dt common i’iac 

0 

0 

0 

J 

0 

5S Thompson, J. E Ibid, Singleton 

S*pt2t, 

1922 

27 

M 

Ancuryjm of 1 ext. 
iliac 

Left comm iliac 

0 

0 

0 ! 

0 

Thompson, J. E. 76td. ( Thompson 

l 

Sept. 21, 
1922 

27 

M 

Aneurysm of left 
interna! il'tac 

Left femoral above 
profunda 

0 

0 

"i 

0 

59 Haggard, W. D. Texas Floyd 

SlolrAf. J.,21:21, 1925.1 


30 

M 

A-V. aneurysm of 
ext. iliac 

Rt ext. iliac art. A 
vein 

0 

0 

0 

0 

GOI^wis, Dean tc Reichert, ^ Lewis 

F.L. J. .4..1f. ,4.,S7:5: 

302, 1926. | 

Apr. 10, 
192G 

67 

M 

Throm boangiiti? 
obliterans 

Rt. femoral below 
profunda 

0 

0 

0 

0 

61 Neili, T. E. ,4nn. Surg„ 1 Neill 

86: 425. 1927. j 

1 

Oct. 25, 
1926 

59 

M 

Endarteritis oblit- 
erans with gan- 
grene 

Femoral below pro- 
funda 

4- 

of toes present 
before oper- 
ation 

o 

0 

62 Junben, H. D. N or threat. 1 Junken 

Med,, 26: 36, 1927. 1 

Apr. 25, 
1925 

12 


Bullet wound 

Rt. comm. fern, 
art. A vein 

0 

0 

0 

l 

0 

63 Barbier, Guilleminet A , M. Berard 
Pouzet. Lyon med., 139: 

236, 1927. 

June 23, 
1926 

16 

M 

Subcutaneous rup- 
ture 

Rt. ext. iliac 

0 

0 

0 , 

0 

64 Bessesen, A. N. Jr., Besse- , Besresen 
sen. D. H. .V. J. & lice., 

127: 547. 192S. ! 


23 

F 

Hemorrhage ab- 
dom. pregnancy 

Left common iliac 

0 

0 

o ; 

0 
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Table i ( Continued ) 


Death 

Day , Cause 

Complications Collateral Circulation Indications Remarks 

0 

0 

Hemmhorage from laceration and contusion \ “This case showed no appreciable disturb- j 
post, tibial vessels j ance of nutrition, sensibility or movement | 

0 

0 

Patient in precarious condition from hetnor- 1 Immediately leg became purple and enlarged. I 
rhage ' In 2 hours, 10 minutes, puke of post-tibial j 

■ felt. Leg normnl color and size in few hours ' 

0 

0 

'"Collateral circulation established in one 
( hour and 10 minutes 1 

+1 

Perforated 
duodenal ulcer 

Aneurysm and hole in common iliac size of Puke appeared in femoral artery after re- Wound became infected 
penny. Common iliac resected between 2 i mount of nortic clamp 
ligatures j 

0 

0 

Hemorrhage 1 After 24 hours puke at ankle andeolorof toes 

1 reestablished, though foot colder than other 

1 for 6 or 7 days 

1 

0 

0 

1.9 cm. artery resected between two ligatures 

1 

No coldness, nor signs of failure of circulation. Wound in vein closed by lateral ligature 
No post-tibial puke Aug. 15, 1920. Well 
marked puke Nov. 3, 1920 1 

0 

0 

Gunshot wound. Shock 

No immediate observations Leg wrapped in cotton. Later ischemic 

myositis cured by tenotomy 

0 

0 

Immediate operation Quadruple ligature with 
excision 

Next day foot and limb sweating. No puke Log wrapped in cotton and surrounded 
10 wecl^ later by heat 

0 

1 

0 

Aneurysm of external iliac, G years duration 

Pulsation in sac returned before patient left 
tabic. No other observations 1 

0 

0 

Quadruple ligature with resection 

No immediate observations. No palpable Leg surrounded with abundance of heat 
puke in 3 weeks, otherwise normnl 

0 ! 

0 

Hemorrhage 6 days after thigh wound. Ex- 
cision between ligatures 

Kept warm. "Sufficient collateral circulation 
to sustain its vitality” , 

0 

0 

Quadruple ligature of artery & vein with re- 
section 

No immediate observations. 3 weeks later. Authors recommend simultaneous artery 
no peripheral pubes, but leg appeared nor- j & vein ligature 
mal 1 

2 u 

mos. 

Operation on ab- 
dominal ancur. 

Spontaneous bilateral femoral aneurysm. | After operation legs warm and appeared nor- 
Severe heart disease t mal to sight and touch 

0 

0 

12 days after bullet wound. Lateral ligature 
of vein. Ligature of artery above <k below 
wound just above popliteal 

No immediate observations. Puke in popliteal 1 
and tibial artery weaker than other side, j 

Leg otherwise norma! 

0 

0 

Hemorrhage. Ligature above and below thigh 
wound. Sharp instrument 

1 

No immediate observations. Two days later Complete recovery 
anterior tibial puke felt, but feebler than , 
other side 1 

1 yr. 

Recurrent 

aneurysm 

Large common iliac aneurysm , No immediate observations. Few days later 

sac begun to pulsate and in 2 weeks pulsated 
strongly as before ligature 

0 

i • 

Aneurysm of left external iliac No immediate observations. "Circulation in 

thigh and leg good at end of 1 month” 

0 

0 

Aneurysm of left external iliac bleeding from Circulation in leg never embarrassed at any 
puncture of the sac ' period 

0 

0 

j Aneurysm. Ligated above and below ' “Uneventful recovery” 

j ' 

0 

i 0 

1 

Thrombo-nngith obliterans with pain and “No signs of gangrene followed ligature of 
ulcer of right heel i artery” 


36th i Sudden death, j Endarteritis obliterans with necrosis of Steady improvement in circulation and sub- 
j l'ulm, embolus?; distal phalanges of toes sidenec of gangrene 


; j Bullet wound. Shock. Typhoid on 25th day Immediately extremity was cold, mottled. 

0 | 0 j and had less sensation. Radiant heat applied 

0 0 ! Subcutaneous rupture. Operation 20 hours Foot white and cold for one week, gradually , 

1 | after accident lessening. No pulses in foot 4 mos. later 1 


0 1 0 j Pubeless from hemorrhage from abdominal Left leg numb for while. 2 mos. later attended 

i 1 pregnancy dances 
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was not any greater than -when the artery 
alone was ligated. The volume flow from 
the distal end of the ligated artery does 
not represent the minute volume flow 
through the periphery of the limb, as 
previously pointed out in regard to Hol- 
man and Edwards’ work. At the same time 
even with this method he failed to confirm 
Holman’s findings. In direct contradiction 
to Pearse’s roentgen findings, Theis found 
that the vascular bed was better immedi- 
ately after ligation of the vein and artery, 
but that three -weeks later the vascular 
bed was more developed were the artery 
alone was ligated. 

Brooks 1 ’ in 1929 summed up the situa- 
tion in this manner: 

1 1 ) All observers agree that ligation of the 
concomitant vein in the presence of simple 
arterial obstruction raises the blood pressure 
in both the veins and the arteries distal to the 
obstruction. <z x - Both experimental and clinical 
cxpcricr.ce indicates that the incidence of gan- 


grene is diminished. (3) In the attempts to 
explain the beneficial effects of therapeutic 
venous occlusion without arteriovenous fistula 
is found the confusion of ideas- 

He then expresses his views on the differ- 
ence in therapeutic venous obstruction 
as applied to the treatment of arteriove- 
nous fistula, and to simple arterial obstruc- 
tion. His own clinical experience leads him 
to believe that venous occlusion of an 
amount sufficient to be of value in the 
prevention of gangrene is often followed 
bv manifestations of venous stasis from 
which convalescence is prolonged or in- 
complete. He concludes that simultaneous 
ligation of the vein is not to be eonsiderea 
the preferable procedure In all arterial 
ligations. It is to be applied only in those 
in which without ligation of the vein gan- 
grene would be expected. He thinks simul- 
taneous vein fixation Is Indicated In ligation 
of the popliteal or axillary arteries; that 
it makes little or no difference in ligature 
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Table hi 


INDICATION'S POIt LIGATION 


! 

1 

! 

Arterio- 

venous 

Aneurysm 

1 

l 

1 

j Aneurysm j 

1 1 

I Icnior- 
rliage 

Elephan- 

tiasis 

Malig- 

nancy 

t 

Hemorrhage J 
Abdominal 1 
Pregnane}' 

Oblitera- 
tive End- 
arteritis 

Total 

1 

Common iliac 

Common iliac artery & 

O 

1 1 

I 

3 

1 

| I 

t 

1 

I 

1 

1 

1 0 

1 17 

• 

vein , 

0 

; 0 

I 

1 0 

0 

0 

0 

I 

External iliac 

0 

7 


I 

0 

0 

1 0 

14 

External iliac & vein. . . . 

-* 

I 0 


0 

0 

0 

0 i 

3 

Common femoral 

0 

I 


1 2 

0 

0 

0 

1 12 

Common femoral <X vein' 

5 

0 


1 

0 

0 

0 

; ° 

8 

Superficial femoral 

1 

1 4 

By' 

0 

° 1 

0 

1 2 

10 

Superficial femoral & vein 

0 

0 

KB 

! 0 

0 

0 

1 0 

4 


s 

23 

30 

4 

1 | 

I 

2 

69 


Number of cases — 64 
Number of ligations — 69 

Taijlu iv 

GANGRENE CASES 


Ca^e 

No 

Operator 

Artery 

Ligated 

Age 

Sex 

Indications 

Complications 

Amount of 
Gangrene 

Ampu- 
' tation 

14 

Crauwcll 

1 

Right com- 1 
mon iliac < 

4 S 

M 1 

1 

Aneurysm of iliac s*v. 
femoral arteries 

General arteriosclerosis j 

Great edema of thigh and j 
leg 

Mid M «f leg 

! 

4 - 

5 

Von Christol 

Left com- 
mon iliac j 

2 8 , 

1 

M 

! 

Hemorrhage from 
foreign body 

wound of femoral 

Emaciated, anemic. Iliac 
ligated above A below epi- 
gastric 

Junction upper and 
mid } 3 of leg 

+ 

10 

Gillette 

Left com- « 
mon iliac 

i 

56 

1 

M ! 

1 

I 

1 

i 

Aneurysm of left 
sciatic artery 

Left internal iliac ligated. 7 i 
months previous. Left ex- 
ternal iliac ligated at same 
time 

Junction upper and 
mid Vi °f l°S 

+ 

34 

Masiintn 

Common 

femoral 

J 

Adult 

1 

M | 

Primary hemor- 
rhage grenade 

: wound 

Hemorrhage from grenade 
wound 

Whole leg. Gas gan- 
grene 

Died 

0 

Hickson Common 

femoral 

30 1 

1 

M 

i Primary bullet 

wound. Superficial ‘ 
- femoral 

Large effusion of blood into 
thigh tissues 

Foot. Deep ulcers of 
leg 

+ 

,6 j 

1 

Gurnard i 

Superficial 1 
femoral f 

( 

17 1 

1 

1 

i 

M 1 

t 

! 

; 

Primary hemor- 

rhage knife wound 

1. ... 

Exsanguinated 

Anterior leg muscle 
only 

0 

Cl ' 

Neill 

Superficial | 
femoral 

59 i 

, M j 

| Obliterative endar- 
| tcritis with gnn- 
1 prone 

Obliterative endarteritis 

Necrosis of toes pres- 
ent before operation 

0 

48 ! 

1 

t 

EHars { 

t 

Common j 
femoral | 

20 

M | 

1 Gunshot wound 

1 

i 

Gunshot wound, shock, 
hemon hage 

Plantar surface of 3 
toes 

0 

39 1 

i 

Cowell 1 

1 

! 

1 1 

Superficial 
femoral i 
artery and j 
vei n 

Adult ! 

t 

1 M 

j 

Wound tli rough 

thigh 

; Gunshot wound. Patient 
almost dead 

| 

Tips of toes 

9 

1 

l 6 

| 

J 

Hutchinson 

t 

. Common 
femoral 
artery and 
vein 


! M , 

!! 

Hemorrhage from 
knife wound of 
femora! artery and 
vein 

^ Pulseless from hemorrhage , Upper part of patella j 

1 

1 

1 ' 

1 + 






448 American Journal of Surgery Mulvihlll, et al. Ligation of Vein 


September, 1931 


TaIJLE v 

DEATH CASES 


Case 

No. 

Operator 

Artery Ligated 

Age 

Sex 

Indications 

Complications 

Time of 
Death 

Cause of Death 

23 

Lanphear 

Right common j 
iliac 

N.S. 

N.S. 

Oozing from malig- 
nant mass 

Oozing from malignant 
mass at Scarpa’s tri- 
angle. Another large 
vessel coming from lum- 
bar region was ligated. 
Tumor removed 

30 hours 

Postoperative 

shock 

45 

Grcibct 

Common iliac j 

1 

1 

Aneurysm of com- 
mon iliac 

Aneurysm and hole in 
common iliac size of 
penny. Resected be- 
tween 2 ligatures 


Perforated duo- 
denal ulcer 

54 

Hansen 1 

! 

External iliac 

1 

27 

I F 

1 

1 Spontaneous bilat- 
ctal aneurysm of 
femoral arteries 

Severe heart disease 

2^5 months 

Operation on ab- 
domen. Aneu- 
rysm 

61 

Neill 

Superficial 

femoral 

59 

M 

1 

l 

Obliterative endarteritis 
with gangrene 

36 days 

Sudden death. 
Pulmonary em- 
bolus 

fi 

Thompson 

Left common 
iliac 

54 

M 


Large common iliac aneu- 
rysm 

t year 

Recurrent aneu- 
rysm 

30 ; 

Orth 

Common iliac 
artery and 

vein 


M 

Bullet wound 

Ligated above and below 
bullet wound 

4 months 

Pulmonary tu- 
berculosis 

34 

Masnata 

Common fem- 
oral 

Adult j 

M 

! Hemorrhage. Grcn- 
j adc wound 

Hemorrhage from gren- 1 
adc wound 

32 hours 

Gas gangrene 

2 

Maynard 

Common iliac 


M 

Ruptured iliac 

aneurysm 

Large iliac aneurysm rup- 
tured, diarrhea, bron- 
chitis 

6 days 

Diarrhea and 
vomiting 

3 

Czerny 

| 

Common iliac 


| M 

i 

Slight hemorrhage 
in course of opera- 
tion 

Slight hemorrhage from 
small branch torn off 
during operation for tu- 
berculosis gland 

5 months 

Acute miliary 
tuberculosis 

4 

Trendelenburg 

Common iliac 

60 

M 

Dissecting aneu- 
rysm of common 
iliac 

Wretched general con- 
dition 

3 hours 

Hemorrhage 

14 

Cr an well 

1 

Common iliac 

48 

M 

Aneurysm of iliac 
and femoral arter- 
ies 

General arteriosclerosis. 
Great edema of thigh 
and leg 

36 days 

Arteriosclerosis, 
sacral decubi- 
tus, gangrene, 
amputation 


of the femoral or brachial arteries; and 
that in ligating the common femoral 
artery it is wiser to leave the accompanying 
vein unoccluded unless signs of impending 
gangrene develop later. 

In order to obtain some idea of the re- 
sults following ligation of the large ar- 
teries of the lower extremity in man, a 
careful compilation was made of all the 
individually reported cases of ligation of 
the common and external iliac, and com- 
mon and superficial femoral arteries in the 


literature from 1900 to January 1930. 
(Table 1.) This did not include statistics of 
groups of cases reported without individual 
data as to complications, amount of 
gangrene, or cause of death. The significant 
data from this study have been condensed 
into 4 tables. There was found a total of 69 
ligations performed in 64 cases (some were 
bilateral). Table 11 shows the age incidence 
for each of the arteries ligated. Table m 
shows the indications for ligation. In Table 
iv the 1 o cases of the group that developed 
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gangrene are analyzed. The incidence of account of other complications which might 
gangrene in the 69 ligations was 10 cases, influence the occurrence of gangrene, the 
or 14.4 per cent. In some of these the percentage would more nearly approach 



amount of gangrene was very small, and in 
Neill’s case of obliterative endarteritis, 
necrosis of the toes was already present 
before the ligation. Only 5 cases or 7.7 per 
cent of 69 ligations required subsequent 
amputation. Death followed in 1 1 cases, 
or 15.9 per cent of 69 ligations as shown in 
Table v. In 4 of these cases the deaths 
occurred from five months to more than a 
year after the ligation, and from causes 
not directly connected with the operation. 
In 1 case death two and one-half months 
later followed a second operation on an 
abdominal aneurysm. Therefore, the num- 
ber of deaths which might be considered 
to be due directly or indirectly to the 
ligation are reduced to 6, or 8.69 per cent. 

This study of the literature would seem 
to indicate that the incidence of gangrene 
following ligation of the large arteries of 
the lower limb in man is not as high as 
generally supposed. The total incidence of 
gangrene in this collection of cases is 14.4 
per cent, and if cases were excluded on 


the 6.6 per cent given by Halsted 39 as the 
incidence of gangrene in ligations of the 
common iliac artery. 

METHOD 

Our own experiments consist of tempera- 
ture measurements in the deep tissues of 
the periphery of limbs of dogs. The tem- 
peratures were taken continuously by 
means of thermocouples inserted in the 
central footpads of both feet, and into 
the rectum, and another exposed to room 
temperature, and recorded on an automatic 
recording potentiometer as previously de- 
scribed by us. 1 This instrument automati- 
cally prints a temperature reading from 
each of the 4 thermocouples every four 
minutes, and from these readings the 
graphs are constructed. The instrument 
is accurate to within 0.5 0 f. 

For the experiments seven dogs were 
used. For anesthesia amytal was found 
to be most satisfactory in previous experi- 
ments in this laboratory. This is prepared 
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in 10 per cent solution in half-normal of an aneurysm needle and tied tightly, 
sodium hydroxide, according to the direc- The accompanying vein was then ligated 
tions given by the manufacturer. Injections at the same level. The tissues were then 



were given intraperitoneally in dosage of allowed to fall back into place, and approxi- 
55 mg. per kilogram of body weight. The mated with two layers of No. o catgut, 
animals were usually under anesthesia and the skin closed with subcutaneous 
within ten minutes after the administration suture of black silk. Great care was taken 
of the drug, and remained under complete to preserve the small vessels and nerve 
anesthesia throughout the duration of the filaments accompanying the large artery 
experiment with little, if any, effect on the and vein. The procedure on the opposite 
temperature of the body or extremities, side was the same except that the vein 
as is shown by the control (Fig. 4). was not ligated. It should be noted that 

After a sufficient time had elapsed to in the dog both the external and internal 
obtain normal readings, we proceeded with iliac arteries arise from the root of the 
the ligation of the arteries and veins. The aorta, there being no common iliac artery 
operative procedure was the same in ail as in man. 

animals. An incision 2 in. long was made This series of experiments is a contmua- 
through the skin and superficial tissues tion of our previously published series 
along the external border of the rectus of results following ligation of the femoral, 
muscle. The edge of the rectus muscle was and external iliac arteries. A typical curve 
retracted medialward, and the peritoneum showing the temperature changes, and 
pushed toward the midline, exposing the reestablishment of collateral circulation 
external iliac arter}' above the first large after ligation of the external iliac artery 
branch (the inferior epigastric). The sheath is included here for comparison (Fig. §)■ 
of the artery was split longitudinally for a In order to conserve space, we are includ- 
distance of 1.5 cm. and a double silk ing only one typical curve of the experi- 
ligature passed around the artery by means mental results. The graphs of results of 
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similar procedures on all the other six taneous ligation of the companion vein 
dogs were practically the same. The curve when it is necessary to ligate a large artery 
(Fig. 6) shows that after ligation of the has led to a review of the clinical and 
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Fig. 6 . 


external iliac artery on one side, and the 
external iliac artery and vein on the oppo- 
site side the temperatures of both feet 
dropped gradually 22.°f. in a period of 
three hours to practically room tempera- 
ture. Then after remaining at room tem- 
perature for about four hours it rose 
suddenly to 99°f., which was maintained 
thereafter. The greater part of this sudden 
rise in temperature took place in a period 
of twenty minutes, and seems to signify 
the establishment of collateral circulation 
by means of a vasomotor mechanism. 
However, it will be noted that there is 
practically no difference in the temperature 
curves of the two sides, and this was found 
to be true in all the other experiments. 
This curve also corresponds to the curve 
obtained by ligation of the external iliac 
artery as previously reported, 1 and shown 
in Figure 5. In no case did gangrene 
develop in either extremity. 

SUMMARY 

Consideration of the problem of simul- 


experimental literature and the presenta- 
tion of our own experimental results. 
Review of the clinical literature leads us 
to believe that: (1) Most surgeons consider 
the incidence of gangrene of a limb follow- 
ing ligation of its main artery to be very 
high. Halsted did not concur in this view 
and made an elaborate analysis of all 
reported cases to prove his stand. Our own 
experience with dogs indicates that the 
incidence of gangrene in this animal 
following the uncomplicated ligation of the 
external iliac artery is rare. (2) Previous 
to 1916 every effort was made to preserve 
the accompanying vein in the belief that 
its occlusion increased the danger of 
gangrene. Since 1916 and the experience 
gained in the World War, this policy has 
completely changed, and many surgeons 
advocate the simultaneous occlusion of the 
accompanying vein when an artery is 
ligated to prevent gangrene and to aid in 
the establishment of collateral circulation. 
There are some discrepancies in the clinical 
statistics on which the advocacy of this 
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procedure is based. We have already 
considered the experimental data with 
which various authors attempt to establish 
the procedure on a sound physiological 
basis. In the light of our experiments here 
presented, and the previous experiments 
of Harvey and Ferris" 1 2 3 4 in 1925, the earlier 
temperature experiments of Brooks and 
Martin 3 ' 1 would seem to have been of too 
short duration to give an adequate idea 
of the effect of simultaneous vein ligation. 
Their experimental results on the incidence 
of gangrene in rabbits, however, are not 
disproved. On the other hand, Brooks 3 '' 
has questioned the conclusions of Holman 
and Edwards 3 1 based on the increased How 
of blood from the distal end of the divided 
femoral artery, and we agree with him in 
this. Again, Holman and Edwards’ com- 
parison of their results on the incidence of 
gangrene in rabbits with those of Brooks 
and Martin is not conclusive because of 
differences in the methods of ligation. 
The contradictory results of Pearsc 37 and 
Theis 3S in regard to roentgen findings after 
ligation and injection will need further 
rechccking. So it would seem that the 
experimental literature does not provide 
any sound physiological proof that the 
procedure of simultaneous ligation of the 
accompanying vein either decreases the 
incidence of gangrene or aids in the 
establishmentof collateral circulation when 
a large artery is ligated. 

Our previously reported experiments 1 
on establishment of the collateral circula- 
tion in the dog, lead us to believe that the 
incidence of gangrene following the ligation 
of the external iliac artery, at least in this 
animal, is small. Consideration of the 


statistics from reported cases in the 
literature from 1900 to 1930 of ligations of 
the iliac and femoral arteries strengthens 
the opinion that the incidence of gangrene 
in the human following the uncomplicated 
ligation of these vessels cither with or 
without ligation of the companion vein is 
smaller than generally supposed. 

Finally the results of our experiments 
here reported indicate that in seven dogs, 
the temperature curve showing the return 
of collateral circulation was no different 
whether or not the accompanying vein was 
ligated with the artery. Furthermore, 
there was no gangrene in cither leg of any 
of these dogs. 

CONCLUSIONS 

1. Review of the clinical literature 
indicates a belief in the high incidence of 
gangrene in humans following ligation of 
the large arteries. Since 1916 many sur- 
geons have advocated the policy of simul- 
taneous ligation of the accompanying vein 
when a large artery was ligated. This 
procedure was thought to aid in the estab- 
lishment of collateral circulation, and to 
decrease the incidence of gangrene. 

2. The experimental literature does not 
furnish any definitely proved sound physio- 
logical basis for the procedure of simul- 
taneous vein ligation. 

3. Our experiments on seven dogs indi- 
cate that simultaneous ligation of the vein 
has no demonstrable eflect in aiding or 
retarding the development of collateral 
circulation as shown by the temperature 
curve at the periphery of an extremity of 
which the main artery has been ligated. 
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GAS BACILLUS INFECTIONS IN CIVIL SURGERY 

A BRIEF DISCUSSION 
WITH REPORT OF 7 CASES* 

Leonard Orens, m.d. 


NEW 

G AS bacillus infection has been known 
since 1853 when Maisonneuve 
described it under the name of 
“gangrene Foudroyante.” Pirogoff, a few 
years later, described the same condition 
under the name of “acute gangrenous 
edema.” In 1891 Welch and Nuttall 
isolated from the human blood one of the 
causative organisms; this is known to us as 
Bacillus welchii or bacillus aerogenes cap- 
sulatus. From this time until the World 
War our knowledge of this infection was 
little enhanced. The frequency of this 
infection among the war wounded acti- 
vated further investigation as a result of 
which much valuable information was 
brought to light. 

Welch’s bacillus (bacillus aerogenes cap- 
sulatus) was regarded as the responsible 
infecting agent and Bull and Pritchett in 
1917, with the above as a basis for their 
work, developed an antitoxin for Bacillus 
welchii. In their experimental work at the 
Rockefeller Institute, they found that their 
antitoxin acted as a specific, therapeuti- 
cally, on animals injected with cultures of 
this bacillus. Also they found that the 
antitoxin was quite as efficacious as a 
prophylactic. With the hope that the 
problem of treatment and prevention of 
gas bacillus infection would be solved by 
this antitoxin, it was taken to France 
where it proved to be a failure. 

French bacteriologists studying the 
wounds of gangrene learned that bacillus 
aerogenes capsulatus (which Vincent 
found in 82 per cent of cases) was in 
association with other bacteria. The fol- 
lowing organisms were then identified as 
coexisting etiologic factors of prime import 
in the causation of gas bacillus infection: 


YORK 

A. Pasteur’s vibrion septique 

b. Weinberg and Seguin’s Bacillus 
oedematiens 

c. Bacillus histolyticus and sporogenes 

d. Bacillus fallax 

e. Vincent’s Bacillus fusiformis 

f. Bienstock’s Bacillus putrificus 

G. Other anaerobes 

h. Bacillus coli communis 

1. Pyogenic cocci 

Thus it appears that the combined efforts 
or symbiosis of several species of bacteria 
are required to produce gas gangrene. 
Tissier showed in his experiments that 
gas forming organisms in themselves had 
little power to cause gas gangrene but 
when affiliated with other organisms the 
typical disease was quickly produced. 
The aerobic associates, which are fre- 
quently pyogenic organisms, probably 
function by utilizing the available oxygen 
in the tissues and also by diminishing the 
patient’s resistance. In further study of 
the associated activity of bacteria in the 
production of gas gangrene, Weinberg 
isolated two varieties of gas gangrene 
bacilli, the saccharolytic and proteolytic 
groups. 

The saccharolytic group metabolize 
sugars and fats of the muscle resulting in 
the formation of butyric acid. The presence 
of this group of organisms in the wound is 
characterized by the sour odor and the 
brick-red color of the muscle. This partial 
destruction of the muscle tissue prepares 
the way for the proteolytic group to 
complete the destruction. Their presence 
is characterized by the odor of putrefaction 
which is typical for gas bacillus infection. 

Gas bacillus infection has for a long time 
been recognized as a source of danger in 
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war wounds but it is only in recent times 
that the same has been realized in civil 
practice. We feel that its incidence is 
frequent enough to merit consideration 
since at Lincoln Hospital we have had 7 
cases in six years. Four of these cases 
terminated fatally, the three surviving 
ones had amputations done, two through 
the thighs and one at the shoulder. One of 
the fatal cases (B. O’M.) was treated with 
perfringens antitoxin. Peculiarly, the 4 
fatal cases were admitted primarily for 
medical conditions. In 2 of these cases 
infection occurred about the site of hypo- 
dermic injection. Of the 3 that survived 2 
were patients injured in street accidents 
and the third in a factory accident. It is of 
interest also to note that the surviving 
patients were all under twenty-five, where- 
as those who died were all over fifty. 

CASE REPORTS 

Case i. Bridget O’M., aged sixty-five 
years, a housewife, was admitted Jan. 17, 1927 
for illuminating gas poisoning. She was uncon- 
scious on admission at which time a small 
abrasion of the lower right arm was seen. The 
next day an ecchymotic area surrounded the 
abrasion. The swelling increased and tempera- 
ture rose to I02°F. Patient was promptly 
operated upon; multiple incisions were made; 
there was free escape of gas; cadaverous odor 
was present; brachial and antibrachial vessels 
were completely thrombosed. Following opera- 
tion continuous wet dressings were applied. 
Temperature remained at io2°f. and pulse 
120. Patient was given 2 doses of perfringens 
antitoxin intravenously (300 c.c. in all). 
Patient grew gradually worse and died about 
ten hours after operation. Vigorous stimulation 
and supportive treatment were without avail. 

Case ii. Oscar L., aged seventy-five years, 
a retired man, was admitted March 14, 1927, 
for chronic myocarditis with acute cardiac 
decompensation. On admission temperature 
was 96.8 °f. and pulse 140. A few hours later 
temperature rose to ioo°F. and pulse fell to 
100. The following day the right arm was tense, 
markedly swollen, and crepitations were felt 
just above the elbow. (Patient had been given 
several hypodermic injections in this arm.) 
Temperature was I04°F. and pulse was 106; 


he appeared very toxic. He was taken to the 
operating room where long incisions to the 
bone were made anteriorly and posteriorly. 
The wound was irrigated with potassium 
permanganate; Dakin’s tubes were placed in 
the wounds and permanganate irrigations q.ah. 
were given. Patient did not seem to rally 
following operation. Temperature was sus- 
tained at i04°F. for a time and then rapidly 
dropped to 98.8°f. Pulse dropped from 100 
to 70. Patient died about thirt}' hours after 
operation. 

Case hi. Thomas M. aged ten years, while 
on street was struck by motor truck and 
injured about right knee. On admission to the 
hospital he was in shock, complaining of pain 
about right knee region. The upper end of the 
tibia and calf muscles were exposed through 
the lacerated wound. At this time his tem- 
perature was Q9.6°f. and pulse 1 10. Fifteen hun- 
dred U. of T.A.T. were given. He was treated for 
shock. One and one-half hours after admission 
debridement was done and Dakin’s tubes were 
placed in wound. The next morning tempera- 
ture was io2°f. and pulse 122. The next day 
he was given a transfusion (340 c.c. of whole 
blood). Following this multiple incisions were 
made above and below the knee and Dakin’s 
tubes inserted; wounds were irrigated with 
Dakin’s at two hour intervals. On the third 
day, patient was toxic, temperature was I04°F., 
pulse 136, signs of gas bacillus infection were 
found and immediate amputation through 
lower third of thigh was performed. Wound 
was left wide open. Following operation tem- 
perature and pulse gradually came down, 
infection of wound gradually cleared up and 
patient was discharged in good general con- 
dition on April 15, 1927, forty-nine days after 
admission. 

Case iv. Rebecca S., aged fifty years, was 
admitted Jan. 7, 1926 for chronic cardiovalvu- 
lar disease with acute cardiac dilatation. The 
next day there was some ecchymosis about 
site of hypodermic injection; this region was 
quite tender; subcutaneous crepitations were 
present. Temperature was ioo°f. and pulse 
122. Arrangements for transfusion were made 
and on Jan. 9, 1926 patient was given 450 c.c. 
of whole blood. At this time the process ex- 
tended from finger tips to left side of neck, 
left axilla and chest; the entire left upper 
extremity was markedly swollen, black, pulse- 
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less and crepitant. Affected region had very 
foul odor. Following transfusion extensive 
incisions were made over arm, forearm, chest 
and axilla. There was a free escape of gas. 
Muscles were black and there was marked 
foul odor. All groups of muscles were separated 
and opened as wide as possible. Excision of 
tissues was not done because of poor condition 
of patient. Evidence of an old hemorrhage was 
found in the axilla. The vessels of the region 
were thrombosed. Temperature dropped to 
normal; pulse rate was ioo. The patient 
became gradually weaker and died the same 
day. 

Case v. Harry W., aged twenty-three, a 
laborer, on June 15, 1923 fell from a ladder 
while at work, sustaining injuries to both his 
legs. On admission to the hospital it was found 
that he had a simple fracture of lower right 
leg and a 4 in. laceration over the medial side 
of left ankle through which the tibia protruded. 
Both left malleoli were also fractured. At 
operation that night laceration previously 
described was found to communicate with the 
ankle joint. Fractures were reduced and cast 
applied. The next day temperature and pulse 
rate were increased, temperature rising to 
I03°f. On June 19, 1923 some necrotic tissue 
was seen about the wound and there was a 
foul odor present. On June 20, 1923 a diagnosis 
of gas bacillus infection was made and dis- 
articulation through knee joint was done. 
Temperature and pulse dropped. Temperature 
was irregular, rising to ioi°f. and to i02°f. 
General condition gradually improved but 
wound was sluggish and healing very slow. 
Aug. 16, 1923 low thigh amputation was done, 
following this procedure patient rapidly im- 
proved and was discharged Sept. 19, 1923 after 
ninety-six days in the hospital. Anaerobic 
cultures from wound revealed presence of 
Bacillus communis coli. 

Case vi. Nestor K., aged nineteen years, a 
machine operator, injured while at work, ad- 
mitted to hospital Aug. 28, 1923 for compound 
fracture of left forearm. This patient’s arm was 
caught in a machine and his body whirled in the 
air. Two days later temperature rose to io3°f., 
pulse to 124. There was ischemia of forearm, 
fingers were purple and cold. The limb as far as 
midarm was swollen and brownish in color. 
Crepitations could be felt as high as the axilla. 
Pulse at wrist was obliterated. There was a 


thin, yellowish, foul discharge. This same day 
the left arm was amputated. Anaerobic culture 
showed presence of gas bubbles. X-ray revealed 
rarified areas about fractures. These areas were 
interpreted as being due to the accumulation of 
gas. Following operation temperature and pulse 
dropped; toxemia subsided and patient im- 
proved rapidly. Subsequently the granulating 
stump was pinch grafted. Patient was dis- 
charged Oct. 13, 1923 after forty -six days in 
the hospital. 

Case vii. Fannie U., aged fifty-five years, 
a housewife, admitted to the medical ward June 
28, 1929 for diabetes mellitus and chronic 
purulent otitis media. After two days she was 
much improved. Temperature was about ioi°f. 
and pulse 120. On July 2, 1929 temperature 
rose to io3°f. and pulse was 140. There was 
edema and tenderness about the ankle, also 
some swelling of left calf region and some 
tenderness along the tibia. It was thought at 
this time that patient was developing septic 
process about left ankle. White blood corpus- 
cles 15,600 and p.m.n.’s 85 per cent. Blood 
cultures were taken. The following day the 
temperature and pulse dropped and patient 
felt better. On July 4, 1929 patient appeared 
extremely ill, temperature 98.6°f., pulse 100, 
blood pressure 70/45. Surgical consultation was 
requested. The left lower extremity was cold, 
had a sickening sweet odor, had a pale purple 
hue, was markedly swollen and there were 
crepitations present throughout the entire limb 
and even beyond Poupart’s ligament. Patient 
was moribund at the time of this examination. 
She died the same day without operative 
intervention. 

Of unusual interest were our 2 cases 
resulting from hypodermic injections. In 
a personal communication, Dr. Kenneth 
Taylor advised me that he had heard of 
several cases of gas gangrene following 
adrenalin. He believes that the cause of 
infection is probably due to local ischemia 
plus contamination. We believe that the 
usual precautions were observed and that 
the fluids were sterile. Both of these 
patients were brought in in severe cardiac 
decompensation. Since seeing I. M. Gage’s 
article, we have felt that the source of 
these infections may have been the woolen 
blankets used. 



American Journal of Surgery 


Orens — Infections 


September, 1931 


These cases and the many others re- 
ported in the literature serve to confirm 
the opinion that gas gangrene is a virulent 
local and systemic infection which 
requires early diagnosis and prompt treat- 
ment if we are to reduce our morbidity 
and mortality rates. Extensive gangrenous 
areas requiring amputation may ensue in 
very few hours after infection takes place. 
Occasionally patients become extremely 
toxic and die in a short time. 

For a clearer concept of this condition 
one should be familiar with the mechanism 
by which the disease is produced and also 
with the pathology that results. Previously 
the bacteriology was briefly considered. 
Gas gangrene is caused primarily by a 
group of anaerobic organisms. These bac- 
teria grow best in muscle tissue. We would 
therefore expect this disease to develop in 
such wounds as have a diminished oxygen 
supply and injury or exposure of muscle. 
Gas bacillus infection most frequently 
takes place in deep wounds where the 
depth excludes oxygen. Lacerated and 
crushing wounds, hematomata and com- 
pound fractures, offer particularly favor- 
able sites for the development of gas 
gangrene. Diminished blood supply to a 
part favors the growth of the anaerobes 
and the development of this gangrene. 
Bowlby points out that he had not seen gas 
gangrene in wounds about the face, head 
or neck and he attributes this to the copious 
blood supply of these parts. Gas bacillus 
infection is seen most frequently in wounds 
about the extremities. This has been 
explained on the basis of the more frequent 
contamination with dirt of these parts 
and also by the poorer collateral circulation 
in the limbs. We feel that the circum- 
ferential swelling acts as a tourniquet to 
produce a further ischemia which aids the 
process. 

Once the organisms have been implanted 
the process extends longitudinally easily 
but extension across muscle from one to 
another is far more difficult. The bacteria 
grow rapidly at the site of infection. Gas 
and toxins are elaborated; autolysis of 
muscle takes place. The organisms spread 


between the muscle fiber and its sheath. 
A clear fluid is produced which separates 
fiber from sheath. Necrosis of the muscle 
follows and then the organisms invade the 
fibers themselves. The edema, gas and 
toxin act on the vessels and in turn cause 
a further ischemia of the part. The tissues 
are devitalized and soon there are extensive 
gangrenous areas undergoing putrefaction. 
The affected muscle appears dull, opaque 
and of brick-red color, resembling cooked 
meet. Even at this stage it is dead for it 
does not contract on stimulation nor does 
it bleed when incised. Later it becomes 
softer and gelatinous; its color changes to 
green, brown or black. With the local 
process under way, gas gangrene rapidly 
produces a severe systemic reaction. The 
pulse rate is quickened and the temperature 
rises. Acidosis is present. The patient 
appears gravely ill; the expression is 
anxious and signs of some degree of shock 
soon appear. Unless prompt treatment is 
instituted radical amputation becomes 
necessary to save life and in the more 
desperate cases death may soon follow. 

The importance of early recognition 
cannot be emphasized too strongly. Ordi- 
narily the patient is admitted with injury 
sufficient to cause tissue destruction. The 
usual routine treatment is begun and 
T.A.T. given. After a time, varying from 
six hours to several days and in some 
instances many days, the surgeon observes 
that his patient’s progress is not satis- 
factory. There is increase of temperature 
and pulse rate. Severe pain, out of propor- 
tion to the trauma, is complained of in the 
wound area. Examination of the local 
condition will reveal swollen, tender, ecchy- 
motic or brownish area around the wound. 
Usually there is thin, foul, pinkish dis- 
charge. Pressure about wound edges may 
effect escape of gas bubbles. Palpation 
may or may not disclose crepitations in 
region about the wound. In later cases the 
part is markedly swollen and discolored, 
red, purple, bronze or brownish; there is a 
characteristic decayed meat (sickening 
sweet) odor; the muscle tissue may appear 
brick-red or even black; and crepitations 
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can be felt unless the edema is so great as 
to hide them. Acidosis is present and so is 
shock, to some extent. Smears and cultures 
from the wounds frequently show the 
presence of the causative organisms. Cul- 
tures are really more useful to confirm 
rather than to make the diagnosis. A'-ray 
reveals the gas bubbles scattered along the 
long axis of the extremity. 

The early diagnosis of gas gangrene is 
usually not difficult provided its possi- 
bility of occurrence is constantly kept in 
mind. Dr. Armitage Whitman has pointed 
out to me that euphoria is frequently a 
symptom in gas gangrene. He has seen 
patients with temperatures of io4°f. or 
even higher who said that they never felt 
better in their lives. This feeling of euphoria 
persists almost up to death. It should be 
thought of and watched for in all cases of 
severe lacerated wounds, particularly of 
the extremities, crushing or gunshot 
wounds, compound fractures, etc. More 
than the usual pain in a wound, increased 
pulse rate and temperature, toxemia and 
shock should always make one suspicious. 
Smears, cultures and .v-ray are helpful in 
those cases that develop slowly. The object 
is to diagnose the disease before the local 
signs are advanced. Marked swelling, 
discoloration, putrid odor, crepitations 
and escape of gas are late signs. Early 
diagnosis means early treatment and the 
results are always more satisfactory in 
thosje cases where the proper treatment has 
been instituted promptly. 

Hendrig reports 4 cases of latent gas 
gangrene infection in wounded soldiers. 
These cases occurred about the sites of 
old injuries, some dating as far back as 
ten years, before the disease developed. 
These cases gave a long history of vague 
cramp-like pains without localization, 
periodic swellings, repeated breaking down 
of scars and prolonged ulceration without 
discharge. At no time did x-ray reveal air 
bubbles in the tissues. 

Gas bacillus infection should always be 
considered as a serious illness; it is quite 
frequently fatal. The prognosis depends 
to some extent on the character of the 


infecting organisms. Prognosis is always 
poorer in those cases where streptococci 
are found in symbiosis with the anaerobes. 
The more superficial type offers a better 
prognosis than the deep type. The large, 
rapidly extending, fulminating type very 
frequently requires radical amputation ; this 
variety naturally has the poorest prognosis. 

TREATMENT 

If we are to minimize the incidence of 
gas bacillus infection, we must always 
consider its development a possibility and 
do all in our power to prevent its occur- 
rence. The causative organisms and the 
conditions most suitable for the develop- 
ment of gas bacillus infection arc common 
knowledge and have been discussed pre- 
viously. The condition may occur following 
slight wounds; in some cases only slight 
abrasions can be found; in some cases no 
break in the continuity of the skin can 
be demonstrated and in some cases it has 
followed hypodermic injections. One of 
us saw a case of gas bacillus infection in a 
case where the patient froze both feet. 
He refused amputation and gas gangrene 
developed. Thus we see that field or street 
contamination is not essential; nor must 
there be great soft part tissue destruction. 
Too great stress cannot be laid on prompt 
and thorough care of wounds. Skin cleans- 
ing and sterilization are very important, 
for Bacillus capsulatus aerogenes has been 
found on the skin, clothing and blankets 
of patients. In our series there were 2 
cases resulting from hypodermic injections. 
Other writers have emphasized the fact 
that alcohol alone is not a safe skin steriliz- 
ing agent. 

No set rules can be laid down for the 
treatment of wounds. The surgeon will 
plan his course according to the type of 
injury, the tissues involved, and the 
contamination. When the injury is of the 
crushing variety most writers agree that 
it is wise to excise the devitalized tissue 
in order to minimize the chance of infection 
especially by anaerobic bacteria. Daily 
inspection of the wound area is of the 
utmost importance. 
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As soon as suspicion of gas bacillus 
infection is aroused prompt incision (multi- 
ple long incision through skin, fascia and 
muscle sheaths to promote drainage and 
aeration and prevent ischemia) of the 
area should be performed. In the later 
cases when destruction of muscle is in 
evidence most writers advise excision of the 
devitalized muscle or even groupof muscles. 
In the rapidly spreading, fulminating type, 
prompt amputation is indicated. 

The reports on scrum therapy appear 
contradictory and the efficacy of the 
sera (antitoxin perfringens and polyvalent 
anaerobic antitoxin) is still unsettled. 
Most writers believe that the sera are of 
some value in conjunction with surgical 
measures. All agree that serum, if used, 
should be given early in the disease and in 
sufficient dosage. Only i of our cases was 
given serum (antitoxin perfringens). This 
patient was a woman of sixty -five years 
(see case reports) with a severe infection 
which proved fatal. 

Various chemical agents have been advo- 
cated for use in conjunction with surgery 
in the treatment of gas gangrene. The 
most important of these are hydrogen 
peroxide, potassium permanganate, Dakin’s 
solution and Pilcher’s mixture. Hydrogen 
peroxide and potassium permanganate 
were recommended in the belief that their 
power of oxidation would help check the 
infection. They have been used extensively 
without much beneficial effect. Dakin’s 
is quite useful in ridding wounds of slough 
and aids materially in cleaning them up 
but it is not a specific formula for the 
anaerobes. Pilcher’s mixture has been 
used because of the bactericidal action of 
quinine sulphate, which it contains. Pilcher 
and others report good results with this 
mixture. It is used like Dakin’s solution. 
The mixture is not proteolytic and Pilcher 
has advised that after the anaerobic 
infection has been overcome, Dakin’s 
solution be substituted for it. 

No special mention is made here with 
regard to general supportive and systemic 
treatment as we feel that these and any 


other symptomatic therapy that may be 
indicated will be included in the manage- 
ment of the case. 

In a recent article by Kling, normal 
horse serum is advocated for gas bacillus 
infection. While we have had no experience 
with this method and we do not wish to 
doubt its efficacy, we feel that the rationale 
of the method is not entirely clear. The 
advantages of adding normal horse serum 
to specific antitoxin appear problematical 
because the specific serum is, after all, 
horse serum and it seems more logical 
if larger doses are given that they he 
specific antitoxic serum. 

In a disease of this sort so many factors 
enter into question of recovery that it 
becomes a matter for extremely critical 
judgment as to the value of serum therapy. 

CONCLUSIONS 

1. Gas bacillus infection should be 
constantly borne in mind as a possibility 
in all lacerated and crushing wounds. 

2. We should be careful in our original 
care of these wounds, i.e., more careful 
with skin sterilization — excision of devital- 
ized tissues — in order to reduce the inci- 
dence of gas bacillus infection. 

3. Hypodermic injections should be 
given with greater care with respect to 
skin sterilization and the fluids should, 
wherever feasible, be introduced sub- 
cutaneously and not intramuscularly. 

4. Gas bacillus infection should always 
be regarded as a serious condition. 

5. Early diagnosis and prompt treat- 
ment insure better results. 

6. In the diffuse, rapidly spreading, 
fulminating type affecting an extremity, 
early amputation becomes the treatment of 
choice. 

7. Gas bacillus infection in those af- 
fected with myocarditis, diabetes mellitus 
and other debilitating conditions, is usually 
fatal. 

8. The actual value of the available sera 
is still disputed. If given, it should be used 
early and in sufficient dosage. 
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CLINICAL OBSERVATIONS 

F ROM a clinical point of view, the 
terms perinephritis and paranephritic 
abscess may be considered as identical. 
The simplest method of classification of 
perinephritic abscess is to divide the cases 
into two groups, those of renal and those 
of extra-renal origin. The preponderance 
of one type over the other is difficult of 
determination because the reports of cases 
in the literature are not entirely clear as 
to the source of the infection. A consider- 
able difference of opinion exists as to 
whether or not a perinephritic infection, 
arising from a cortical abscess in the kid- 
ney, but hematogenously borne, shall be 
considered renal or extra-renal in origin. 
This may result in a considerable variation 
in the percentages of each type of case 
reported by various authors. 

In 1909, Miller 1 found evidence of 
primary renal disease in 1 1 per cent of his 
cases while Braasch 2 in 1915 reported 
56.4 per cent of his series as being renal in 
origin and Richardson 3 gives 30 per cent 
as the number in his report. Brunn and 
Rhodes 4 have recently written a clear 
and valuable essay on the mode of origin 
of the metastatic type of abscess which 
concurs well with our experience. It is 
these cases of extrarenal origin which are 
of chief interest from the diagnostic stand- 
point because of the difficulties which their 
recognition presents. 

The mortality rate in perinephritic 
abscess is surprisingly high. The statistics, 
however, would probably be very different 
if the cases were properly classified as to the 
origin of the abscess. Hunt 5 in 1924 gave 
the mortality rate from various clinics as 
follows: Krister, 34 per cent; Miller, 14.3 
per cent; Mayo Clinic, 6.6 per cent. These 


figures include both types of cases. Of 
the 106 cases reported by Hunt 5 from the 
Mayo Clinic no renal lesion could be 
demonstrated in 55.7 per cent. Where the 
distinction between cases of renal and 
extra-renal origin is made, a marked differ- 
ence in mortality is noted. Scheele, 0 
for example, reports no deaths in 20 cases 
of the metastatic 'variety while Miller 1 
states that the mortality rate is about 40 
per cent for abscesses of renal origin and 
20 per cent in those of extra-renal origin. 
The latter figure is markedly higher than 
in our series and is well above the average. 

The most obvious cause of a high mortal- 
ity rate is late diagnosis. Mr. S. A. Lane 7 
of Dublin puts the situation most cogentfy 
when he says, “Perinephritic suppura- 
tion in a previously healthy individual is 
not common enough for any one surgeon to 
have a preponderating experience in its 
diagnosis and it is doubtful whether any 
other abscess, or pus from any other situa- 
tion in such phenomenal amounts, can 
elude detection for so long without seriously 
jeopardizing life.” In 8 cases, which he 
reported, 7 were diagnosed so late that 
the lives of the patients were endangered. 
The mistaken diagnoses were variable 
including neurasthenia, rheumatism, sciat- 
ica, and hip joint disease, the last-named 
being the most favored. Two of his patients 
had their extremities put in traction and 
extension. Dunn, 8 Bransford Lewis, 9 and 
Braasch 2 have also commented upon the 
difficulty in diagnosis. The last one states, 
“I know of no condition in the field of 
urology which can be more difficult to 
diagnose.” 

The long duration between the onset of 
symptoms and hospitalization is well 
illustrated by the cases of Peacock 10 in 
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which, so far as could be determined, it 
averaged 38.8 days. In 44 cases from the 
Mayo Clinic, reported by Habein, 11 prac- 
tically the same time had elapsed before 
surgical treatment. Eisenstaedt 13 from 
Breslau found the interval between the 
etiologic insult and the correct diagnosis 
to average about twenty-five days. In 
our series, if 2 cases of doubtful origin are 
omitted, the average time from onset or 
symptoms to hospitalization was about 
22.5 days. 

Using ordinary clinical criteria the early 
diagnosis is not easy for there is no charac- 
teristic symptom-complex. According to 
Habein 11 the clinical course may be 
divided into two stages, that of symptoms 
only and that of symptoms with localizing 
physical signs. In order to decrease the 
long interval between onset and surgical 
treatment, the diagnosis must be made in 
the stage in which symptoms alone are 
present. 

Chills, fever, malaise, loss of weight, and 
backache are constitutional symptoms 
present in the course of perinephritic 
abscess but also present in a score of other 
illnesses. A careful history inquiring espe- 
cially into facts relating to cutaneous 
infection, acute respiratory infection, and 
trauma should be sought. No doubt, one of 
the most important items in early diagnosis 
is keeping the condition in mind. 

Physical examination may be of little 
value. However, tenderness in the lumbar 
region, more frequently on the right side, 
spasm of the erector spinae group of mus- 
cles, and a fullness or bulging posteriorly 
between the twelfth rib and the crest of 
the ilium, when present, strengthen the 
impression. The bulging in the lumbar 
region may not be visible. Actual measure- 
ment of each side from the umbilicus to 
the spinous process of the vertebrae may 
demonstrate this fullness when it is not 
otherwise apparent. The leucocyte count 
is usually from 15,000 to 20,000. 

We have collected 19 cases of proved peri- 
nephritic abscess, in 1 1 of which adequate 
roentgen examination was made. Table 1 


summarizes the findings in these cases and 
needs little comment as to the clinical 
data. It is of interest to note the variety 
of diagnoses with which the patients were 
sent in to the hospital, emphasizing again 
the necessity of keeping this condition in 
mind. Only 2 cases were definitely diag- 
nosed as perinephritic abscess and in only 
7 cases was a renal or pararenal lesion 
being considered before admission. 

Classification of the cases into renal or 
extra-renal types was determined largely 
upon a history or demonstration of active 
foci of infection, and a negative urinary 
history. The following cases may be cited 
as examples: boils (xiv), finger infection 
(xvi), marked oral sepsis (1), influenza and 
pleurisy (x), frequent tonsilitis and hyper- 
trophied tonsils (xn and xm). The history 
cannot be relied upon accurately for Case 
xvm gave a history of frequent boils, 
“influenza” and pleurisy. That the peri- 
nephritic abscess was the result of a large 
cortical abscess was shown by operation. 
Thus the renal infection was probably 
hematogenous in origin giving rise to a 
secondary perinephritic abscess. 

The average age in our group was thirty- 
two years; however, grouping the cases 
according to decades, we found the greatest 
number to occur in the twenty to thirty 
year period. All of the patients were oper- 
ated upon, with one exception (Case vi), 
and there were no operative deaths. 

In 2 cases nephrectomy was done. Case 
11 had a functionless kidney as determined 
by cystoscopic examination; a perme- 
phritic abscess was found at operation. Case 
xvm was thought to have a renal tumor 
prior to operation, the diagnosis being 
based on a pyelographic defect which ap- 
peared quite characteristic of a neoplasm. 
This was seen to have been caused by a 
cortical abscess upon examination of the 
specimen. 

The youngest patient (Case vm) was 
two years of age. This case illustrates a 
common error in diagnosis and also the 
typical metastatic origin of many of the 
extra-renal type abscesses. The admitting 
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diagnosis was “ hip disease, probably tuber- 
culous.” The first symptom noted was an 
apparent lameness followed shortly by 



Fig. 1. Right perinephritic abscess. Note shadows of 
psoas muscle and kidney on left and their absence 
on right. Cecum can be clearly visualized by its 
gaseous distention and it shows displacement toward 
spine. 

inability to walk and a tendency to flexion 
of the right thigh. Prior to the onset of 
these symptoms the child had been ill with 
chicken pox. A definite diagnosis was 
established by needle aspiration followed 
by lumbar drainage. 

The only death in this series is that of 
the elderly man (Case vi) who died of 
uremia and sepsis resulting from prostatic 
hypertrophy. Upon admission he had 600 
c.c. of residual urine, the blood urea nitro- 
gen was 48 mg. rising to 112 mg. three 
days prior to his death. Post-mortem ex- 
amination showed multiple abscesses in the 
left kidney apparently originating in the 
calyces and extending into the cortex. 
There was a large collection of pus about 
the capsule of the kidney. 

ROENTGENOLOGIC OBSERVATIONS 

To increase diagnostic accuracy at an 
earlier stage, roentgen examination may 


be of considerable value as has been re- 
cently pointed out in this country by 
Lipsett, 13 Beer, 14 Friedman,’ 5 and Brunn 



Fig. 2. Right perinephritic abscess. Note shadows of 
psoas muscle and kidney on left and their absence 
on right. There is a moderate scoliosis of lumbar 
spine with concavity toward affected side. Cecum 
can be clearly visualized by its gaseous distention 
and it shows displacement toward spine. 

and Rhodes. 4 In roentgenograms of the 
urinary tract both direct and indirect 
signs of perinephritic abscess may be ob- 
tained. Both types of findings were first 
described by Alexander 10 in 1912, while a 
year later K0II 17 reported 4 cases illustrat- 
ing the direct signs only. Since then 
LaureII ls and Revesz 19 have described all 
the findings in considerable detail. Fritz 20 
and Pancoast and Fussell 21 have especially 
called attention to upward displacement 
of the diaphragm on the affected side as 
an indirect roentgen sign. 

The direct finding in the roentgenogram 
of an extra shadow, superimposed upon 
that of the kidney and representing a 
large, encapsulated abscess, is rare and of 
comparatively little importance. Calcifica- 
tion within the abscess has also been ob- 
served. We have had no experience with 
the direct signs so they will not be con- 
sidered here. 
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The indirect signs are certainly more 
common and may be of crucial importance in 
the diagnosis of perinephritic abscess. The 


visible. Infiltration with a more opaque 
substance destroys this contrast. 

We have attempted, in human and dog 
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Fig. 3. Right perinephritic abscess with upward dis- 
placement of diaphragm. Note high position of right 
diaphragm and blurred irregular density above it. 
Appearance is typical of subphrenic abscess. Same 
displacement can be demonstrated in other cases 
on left side. 

most important of these is an obscuration 
of the psoas muscle shadow accompanied 
by a loss of the kidney outline. Both of 
these are considered together as they al- 
most invariably accompany each other. 
It is obvious also that this sign is of value 
only when these structures can be clearly 
made out on the normal side. These find- 
ings are illustrated in Figures i and 2. The 
psoas muscle on the normal side is seen as 
a fairly dense triangular shadow alongside 
the spine with the base of the triangle 
below. On the affected side this shadow 
cannot be distinguished from the surround- 
ing tissues. Likewise the kidney shadow on 
the abnormal side cannot be seen although 
it is fairly well made out on the opposite 
side. The exact cause for the loss of distinc- 
tion of these two structures is not entirely 
clear, but it is probably due to infiltration 
and edema of their fatty capsules. Nor- 
mally, because of their lo\v density, these 
serve to produce the contrast which makes 
the kidney and psoas muscle shadows 



Fig. 4. Left perinephritic abscess. Barium enema reveals 
large pressure defect in descending colon which is 
also markedly displaced medially. (Courtesy of 
Dr. W. H. Ude.) 


cadavers, to determine how' small an 
amount of fluid injected into the perine- 
phritic tissues and into the capsule of the 
psoas muscle w'ould cause obliteration of 
the psoas muscle and kidney' shadow's. 
These experiments were not entirely suc- 
cessful but tended to show' that the loss of 
contrast in perinephritic abscess is not due 
to a simple collection of fluid but to the 
more complicated processes of edema and 
infiltration. This impression is borne out 
by the fact that comparatively small 
abscesses may produce an extensive obscu- 
ration of the shadows in the kidney region. 

Scoliosis of the lumbar spine with the 
concavity tow’ard the side of the lesion is 
another indirect sign which may be of 
some assistance. It may be very slight as 
shown in Figure 1 or more obvious as in 
Figure 2 . Associated with this is an ap- 
proximation of the costal margin and the 
crest of the ilium on the affected side. 
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The diaphragm on the affected side may 
be higher than normal and partially or 
completely immobilized. This is not at all 



Fig. 5. Diagrammatic representation of most of 
roentgen findings in perinephritic abscess on right 
side. Note normal psoas muscle and kidney shadows 
on left and their absence on right. Right diaphragm 
is high and concavity of curved lumbar spine is to 
right. Right transverse processes of lumbar vertebrae 
are blurred. There is also an approximation of costal 
margin and crest of ilium on right. 

a constant finding but when present is 
highly corroborative of the others. The 
appearance is much the same as that in 
subphrenic abscess as can be seen from 
Figure 3, a case of perinephritic abscess 
on the right side. The change in the dia- 
phragm no doubt indicates that the infec- 
tion has spread upward and produced a 
posterior subdiaphragmatic suppuration. 
In the case illustrated in Figure 3 the evi- 
dences of pleurisy above the affected dia- 
phragm strengthen this impression. 

The demonstration of displacement or 
deformity of the colon by the abscess, in 
our experience, is also corroborative evi- 
dence of considerable value. The colon 


may be visualized frequently by its gaseous 
distension as illustrated in Figures 1 and 
2. Here the cecum is distinctly shown dis- 



Fig. 6. Case xix. Perinephritic abscess with symptoms 
of only four daxs’ duration and negative roentgen 
signs. Normal psoas muscle and kidney shadows on 
botii sides are shown. Diaphragms and colon are 
normal in position. Slight scoliosis of spine had been 
observed before onset of this condition. 

placed toward the spine. If the abscess is 
chronic a barium enema may be given and 
the displacement or compression observed. 
This is very well illustrated in Figure 4, a 
roentgenogram of a case of left sided peri- 
nephritic abscess (case of Dr. W. H. 
Ude, Minneapolis General Hospital). The 
marked compression of the descending 
colon by the abscess is well shown. Ob- 
viously any mass in this region may give 
this same finding. 

Other signs such as obscuration of the 
shadows of the transverse processes of the 
vertebrae and erosion of the vertebral 
bodies are rare and of little importance. 

A composite picture of all the possible 
findings, with the exception of colonic dis- 
placement and compression is illustrated 
in Figure 5. This is a diagrammatic repre- 
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sentation of the condition in a number of 
cases. The normal kidney and psoas muscle 
shadows are shown on the left. On the 



Fig. 7. Polycystic kidneys. Left psoas muscle and 
kidney shadows are well shown but those on right 
are obliterated. There is marked scoliosis of spine 
with concavity toward right. (Courtesy of Dr. M. H. 
Nathanson.) 

right they are quite invisible. The spine 
shows a concavity to the right while the 
transverse processes on this side are 
obscured. The right costal margin and 
crest of the ilium are approximated while 
the right diaphragm is much higher than 
normal. 

In the group of cases of surgically 
proved perinephritic abscess shown in 
Table 1, 1 1 patients underwent some form 
of roentgen examination. In addition we 
have collected 6 cases in which some of 
these roentgen findings were present but 
in which the disease was of a different 
nature. These two groups of cases lend 
themselves to a critical survey of the value 
of the various indirect roentgen signs both 
as to their negative and positive reliability. 
The findings in the latter group are tabu- 
lated in Table n. 


Only 2 (Cases x and xix) of the 1 1 cases 
of perinephritic abscess showed a complete 
absence of any of the indirect signs here 
described. The duration of the disease from 
the onset until drainage was instituted 
was shorter in these 2 cases than in any of 
the others reported, one being ten days 
and the other only four days. The normal 
appearance of the latter is illustrated in 
Figure 6. This appears to be the most 
reasonable explanation for the absence of 
signs and would seem to indicate that the 
diagnosis cannot be made in the very 
earliest stages by the roentgen method. 
This idea is further borne out by the find- 
ings in Case xin and Case xvii. In the 
latter, ten days after the onset, there were 
no positive findings except for a high dia- 
phragm but three days later almost all the 
characteristic findings appeared. In Case 
xin the findings had begun to appear at 
fifteen days but were insufficient for defi- 
nite diagnosis while at twenty-four days 
they were very characteristic. On the 
other hand in Case vii fairly definite 
roentgen findings were present eight days 
after the onset while in Case xviii slight 
signs were present twelve days after, 
although the diagnosis was indefinite. 

In all the remaining g cases in which a 
roentgen diagnosis could be made, oblitera- 
tion, to a more or less degree, of the psoas 
muscle and kidney shadows was present. 
This was, therefore, the most constant and 
reliable sign. Scoliosis of the lumbar spine 
was present in only 4 of the cases and then 
to a very minimal degree. The diaphragms 
could not be properly observed in all of 
the cases examined because of improper 
technique. Of the 9 cases examined an up- 
ward displacement of the diaphragm could 
be seen in 5. In one of these (Case xvn) 
this sign was present before any of the 
others. 

In all but 1 of the 1 1 cases, the colon on 
the side of the lesion could be clearly visu- 
alized, in the urinary tract films, by its 
gaseous content. Displacement to some 
degree, could be definitely made out in 6 
of these 10 cases. 
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A small scries of cases of different types, 
which might conceivably simulate peri- 
nephritic abscess clinically were selected 
for comparison. The findings in this group 
are shown in Table 11. Thus a case of acute 
appendicitis, with perforation and general 
peritonitis (Case xx), gave the roentgen 
evidence of obliteration of the psoas and 
kidney shadows on the right together with 
scoliosis of the lumbar spine. Thes hort 
duration of the illness (one day) indicated 
the improbability of the diagnosis but 
from a pure roentgen diagnostic stand- 
point, the diff erentiation would have been 
impossible. Case xxi illustrates the effect 
of a large abdominal tumor which produced 
the appearance of all the signs. The massive 
shadow of the tumor itself was apparent 
so that no error in diagnosis resulted but 
this case illustrates the fact that a smaller 
tumor might simulate the roentgen signs 
of perinephritic abscess more closely. A 
case of pyonephrosis with marked destruc- 
tion of the kidney (Case xxn) showed all 
the roentgen findings except the high dia- 
phragm and was most difficult to differ- 
entiate both clinically and roentgenologi- 
cally although the infection was confined 
within the kidney capsule. 

Two cases of polycystic kidney (Cases 
(xxi 1 1 and xxiv) were also observed. In 
Case xxiv all the roentgen findings of peri- 
nephritic abscess (Fig. 7) except the high 
diaphragm were present. The clinical dis- 
tinction was, however, quite obvious. The 
fact that polycystic kidneys may give a 
one-sided change in the roentgenogram 
simulating perinephritic abscess must be 
borne in mind. 

The final case (Case xxv) illustrates a 
change in the psoas muscle shadow (Fig. 
8) which must not be confused with that 
occurring in perinephritic abscess. This 
was a case of psoas abscess and shows a 
marked enlargement of the left psoas 
muscle shadow with lateral extension and 
some change in form. No obscuration of 
the shadow is present although scoliosis of 
the lumbar spine is also shown. 

A critical summary of these cases would 


seem to indicate that the roentgen signs, 
while distinctly helpful, are neither patho- 
gnomonic nor highly reliable. In the very 



Fig. S. Left pscms abscess. Left kidney shadow is 
obliterated but psoas muscle shadow can be seen 
grcatlj' enlarged and bulging into flank. There is 
a slight scoliosis of spine with concavity toward 
affected side. 

early stages, in our experience, the roentgen 
signs may be entirely absent or too slight 
for diagnosis. After the tenth day following 
the onset, x-ray findings may appear but 
may not be definite until a few days later. 
The absence of roentgen signs in the early 
stages, at least, does not rule out perineph- 
ritic abscess. After two weeks, however, 
the absence of roentgen signs may be con- 
sidered of considerable significance. This 
close correlation with the value of roentgen 
diagnosis in acute osteomyelitis is notable. 

Of the abnormal changes in the roent- 
genograms which have been considered, 
the obliteration of the psoas muscle and 
kidney shadows on the side of the lesion 
is by far the most important. Nevertheless 
this finding may occur in a number of other 
conditions such as acute appendicitis with 
perforation, polycystic kidney, abdominal 
tumor, pyonephrosis of marked degree. 

An upward displacement of the dia- 
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phragm is also of considerable importance 
as it occurs rather frequently with peri- 
nephritic abscess. It will, of course, also 

Table 11 

outline or the roentgen findings in cases or 

VARIOUS TYPES OTHER THAN PERINEPHRITIC ABSCESS 
INDICATING THAT THESE FINDINGS MAY OCCUR IN 
OTHER CONDITIONS 



1 

i 

Roentgen Findings 

1 


Case 

Num- 

ber 

Obliter- 
ation of 
* Pscns and 
\ Kulnev 
Shadows 

] 

! Upward 
Displace-' 
1 ment of 
Dia- 
phragm 

Dis- 
place- 
ment 
'and Com- 
pression 
of Colon 

! Scoliosis 

1 of Spine 

Diagnosis 

1 

1 

20 

1 

* Present 

1 

1 

1 

1 

1 

1 


i 

Present 

1 

1 

1 

Appendiceal 

abscess 

General pirito- 

( nitts 

21 

1 Present 

1 

j Present 

1 

Present 

Present 

J Adenocarcino- 
ma of o\ ary 

2 2 

1 Present 


Present 

Slight 

| Pyonephrosis 

13 

j Present 

1 

( Absent 

Absent 

' Absent 

1 Polycystic kid- 
neys 

24 

‘ Present 

t 


Present 

Present 

1 Polycystic kid- 
! nc> s 

25 

J Psoas en- 
, larged 

Absent 

Present 

Present 

Psoas abscess 

■ 


occur with subphrenic abscess of any type, 
in certain intra-abdominal tumors, and 
in a variety of other conditions. The first 
two may simulate perinephritic abscess 
clinically. 

Displacement and compression of the 
colon is a valuable sign as it may be present 
if the abscess is fairly large. It may, how- 
ever, be present with any enlargement in 
the kidney region. 

Finally scoliosis of the spine is of little 
value as a roentgen sign. It was present in 
less than half of the cases even in the later 
stages. It is a common finding in normal 


individuals and may occur with any acute 
abdominal condition causing pain, with any 
marked enlargement of any of the abdomi- 
nal organs, and with abdominal tumors. 

SUMMARY AND CONCLUSIONS 

Nineteen cases of perinephritic abscess 
proved by operation or post-mortem ex- 
amination are reported. Of these 16 were 
extra-renal, and 2 renal in origin while 1 
was doubtful. Eleven cases were examined 
with the roentgen ray. 

These cases illustrate the common errors 
in diagnosis and the usual long delay in 
the treatment of this condition because of 
the failure to diagnose it correctly. 

Roentgen examination may be helpful 
in arriving at an earlier diagnosis of peri- 
nephritic abscess. 

The most important roentgen sign is a 
loss of the normal psoas muscle and kidney 
shadow. Upward displacement of the dia- 
phragm and evidence of displacement of 
the colon are next in importance. Scoliosis 
of the spine is of least importance. 

The x-ray signs are frequently absent 
or doubtful up to ten days after the onset 
of symptoms. They are almost always 
present within fourteen days. 

Six cases are reported including appen- 
diceal abscess, abdominal tumor, pyone- 
phrosis, polycystic kidney, and psoas 
abscess, in which the roentgen signs of 
perinephritic abscess were closely simu- 
lated. The x-ray findings are therefore 
valuable only as suggestive or corrobora- 
tive evidence of the condition. Absence of 
the roentgen findings after a period of 
fourteen days from the onset should throw 
grave doubt upon the diagnosis of peri- 
nephritic abscess. 
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CONDYLOMATA ACUMINATA COMPLICATING 

PREGNANCY 

IN A WOMAN HAVING HAD FOUR PREVIOUS CERVICAL CESAREAN SECTIONS* 

Louis E. Phaneuf, m.d . 5 f.a.c.s. 
boston 


REPORT OF CASE 

H istory: Mrs. C. C. aged twenty-nine, 
was admitted to the Gynecological and 
Obstetrical Service of the Carney 
Hospital on October 31, 1930. She stated 
that she was pregnant for the fifth time. 
Her last period had started on February 
20, 1930, making her confinement expected 
for November 27, 1930. Seven months previous 
to her admission she had noticed several 
discrete small warts about her external geni- 
tals; soon they began to coalesce into large 
masses and were accompanied by a thick, 
yellowish, irritating and very fetid discharge 
from the vagina. The discharge had existed 
for several months but she had paid no attention 
to it until the warty growths became trouble- 
some. She was examined at another clinic, 
smears were taken and a Wassermann test 
was done. She was told to report for treat- 
ment but failed to do so. Sometime later she 
went to still another clinic where a diagnosis 
of gonorrhea and secondary syphilis was made. 
She was instructed to report for treatment 
but again this advice was not heeded. When 
her pregnancy had reached the beginning of 
the ninth month she appeared at my office 
and was referred to the Carney Hospital. 
She had had measles and pertussis in child- 
hood, she had had her tonsils and adenoids 
removed at eleven years of age; otherwise 
she had always been well. Her family history 
revealed nothing of importance. She began to 
menstruate at the age of sixteen, her periods 
were regular, of the thirty-day type, lasting 
five days, she used four or five napkins a day, 
passed no clots and never had any pain. There 
was no bleeding between periods. The last period 
had occured on February 20, 1930. She had 
been married ten years and had four children, 
all delivered by myself, by the cervical cesarean 
section as follows. 


presentation. Justo minor pelvis. Large male 
child, cephalopelvic disproportion, twenty-four 
hour labor, floating head, one vaginal examina- 
tion outside before admission. Veit-Fromme- 
Hirst transperitoneal cesarean section. The 
mother made a good recovery but the baby 
died at the end of five days. 

2. August 20, 1923. She was delivered of a 
female child by a cervical cesarean section of 
the Kroenig type. The previous cervical scar 
was found perfectly' healed. Both mother and 
baby were discharged well. This baby died of 
convulsions at the age of two years. 

3. February 5, 1925. She was delivered of a 
male child by a cervical cesarean section of the 
Kroenig type. The two previous cervical scars 
were found to be well healed. Both mother and 
baby were discharged well. 

4. April 10, 1926. She was delivered of a large 
female child, weighing 9 lb. and 5 oz. (4246 
gm.), and presenting by the breech by a cervical 
cesarean section of the Kroenig type. The 
lower segment was thin but firm and the three 
previous scars could not be identified. No 
pelvic adhesions whatsoever were found. Both 
mother and baby were discharged well. 

Physical Examination: There was evidence 
of healing scabies on admission. The teeth 
were poor and there was evidence of pyorrhea 
alveoiaris. The heart and lungs were normal as 
were the breasts. The abdomen showed a 
healed median pelvic incision, it was sym- 
metrically enlarged, the fundus of the uterus 
was two fingers breadth below the ensiform 
cartilage, the fetus was presenting by the ver- 
tex in left position, the fetal heart was heard in 
the left lower quadrant and was of good quality. 
The blood pressure was systolic 105 and diastolic 
70. The vulva revealed a conglomeration of 
papillary excrescenses; multiple, diffuse, over 
the labia and extending on to the perineum, 
into the vagina and upward toward and around 
the urethra (Fig. 1). 

The blood Wassermann test was strongly 
positive, but the complement fixation test for 
gonorrhea was negative. 


PREVIOUS CERVICAL CESAREAN SECTION 
i. March 20, 1922. Left occipito-antcrior 
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Since it was thought that the sloughing 
condylomata and the offensive discharge might 
be responsible for sepsis following cesarean 

r 
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Fig. 1. Condylomata acuminata, covering vulva in 
quinquipara having had 4 previous cervical cesa- 
rean sections. 


section, it was decided to remove the infected 
masses surgically. 

Operation: On November 3, 1930, spinal 
anesthesia was induced using 120 mg. of 
novocaine crystals dissolved in 3 c.c. of spinal 
fluid and reinjected. The vulva was prepared. 
The condylomata were dissected from the pos- 
terior vaginal wall, both labia majora, the 
anus and the anterior vaginal wall below the 
urinary meatus. The raw areas were approxi- 
mated by interrupted sutures of No. 2 chromic 
catgut. A few small discrete condylomata were 
fulgurated with the actual cautery. A self- 
retaining catheter was introduced in the blad- 
der, a pressure dressing was applied and the 
patient was returned to bed in good condition. 

The histological examination of the removed 
masses led to the diagnosis of “Condjdomata 
Acuminata.” 

The vulva healed readily, without complica- 
tions. The patient was given an ampoule of 
gray oil by injection on November 21, 1930. 
On November 22, 0.900 mg. of neoarsphena- 
mine was administered intravenously. This 
last treatment was repeated on November 25. 
The blood taken on this day showed a positive 
Wassermann test. 

Fifth Cervical Cesarean Section: On Novem- 
ber 26, 1930, the patient, having reached term, 
was prepared for operation. Under ether 
anesthesia the previous median suprapubic 
scar was resected, the peritoneal cavity being 


entered between the bellies of the recti mus- 
cles. Although this was the fifth cervical 
cesarean section, no adhesions whatsoever 
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Fig. 2. Vulva befoie discharge of patient from hospital. 

were found in the pelvis. The bladder was 
easily separated from the lover uterine segment 
for the fifth time. The lower segment was 
incised transversely with bandage scissors and 
a female child, who cried spontaneously, was 
delivered by the vertex. The placenta and 
membranes were expressed through the inci- 
sion. The cervix was dilated from above. 
One cubic centimeter of pitocin and 1 c.c. 
of gynergen were injected in the thigh muscles. 
The uterus contracted well. The transverse 
cervical incision was closed in two layers, the 
first with interrupted sutures, the second with 
a continuous suture, burying the first layer, 
using No. 2 chromic catgut. The bladder was 
sutured back on the uterus with a running 
stitch of No. 0 chromic catgut in such a way 
that it completely covered the cervical incision 
and made it retrovesical. The omentum was 
brought down, placed behind the uterus, and 
the abdominal incision closed in layers. 

Convalescence: The convalescence was satis- 
factory and unusually simple. The highest 
temperature was ioi°f. (38.4° c .), on the fifth 
day, the pulse rose to 120 on the ninth day and 
the respirations reached 25 on the day of opera- 
tion. The sutures were removed on the ninth 
day; the incision had healed by first intention. 
The patient was given a head rest on the tenth 
day and allowed out of bed on the twelfth. 

The baby weighed 7 lb., 7}-^ oz. (3366 gm.) 
at birth. She showed no gross syphilitic lesions. 
She was placed on a modified milk formula and 
did well. Both mother and baby were dis- 
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charged on December io, 1930, fourteen days 
after delivery. Both patients were referred for 
anti-syphilitic treatment. 

At the time of discharge the abdominal 
incision was well healed, there was no indura- 
tion and no tenderness. The vulva was healed 
(Fig. 2), the cervix was closed, the uterus was 
involuted, in forward position, movable and 
the adnexa and parametria were normal. 

COMMENT 

This case presented two important 
points of interest. First this woman 
apparently contracted gonorrhea and 
syphilis after her fourth cervical cesarean 
section. The presence of large masses of 
sloughing condylomata acuminata result- 
ing in a fetid and infectious discharge 
made us fear that puerperal sepsis might 


result after the fifth cervical cesarean 
section which had to be performed in a 
month. While some of these lesions are 
amenable to conservative or medical treat- 
ment, we felt that during the time at our 
disposal better results would be obtained 
by surgical excision of the sloughing masses. 
Subsequent events proved this contention 
to be right. Secondly, we had the oppor- 
tune to see the abdominal cavity and to 
examine the lower uterine segment after 
four cervical cesarean sections had been 
previously performed. It was gratifying 
to find no abdominal adhesions whatsoever 
and to find the segment 'well healed and 
solid. This result may serve again to 
emphasize the fact that a cervical scar is 
safer than a corporeal one in the perform- 
ance of cesarean section. 
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TUMORS OF THE FUNDUS OF THE UTERUS* 

J. W. Kennedy, m.d. 

PHILADELPHIA, PA. 


I N a discussion of tumors of the uterus 
one is constantly impressed with the 
antithesis exhibited in tumor growth 
which occurs at the opposite extremities 
of the uterus. 

The fundus is the site of the great classi- 
cal myomatous tumors which represent 
the most conspicuous family of benign 
uterine growth, whereas the cervix is 
seldom the site of like tumors. 

We find the cervix the most prevalent 
site of malignant growth in contradis- 
tinction to the comparatively infrequent 
occurrence of fundal malignancy. 

We are further educated as to the con- 
trasts of fundal and cervical newgrowths. 
We find fundal type of malignancy quite 
amenable to surgery, whereas cervical 
malignancy is less so. Again, malignancy 
of the cervix yields more often to irradia- 
tion than that of the fundus. 

We also have exemplified in uterine 
growth the contrast between the active 
period of ovarian function in its relation 
to benign tumors as opposed to the fre- 
quency of malignant growth in the declin- 
ing period of ovarian function. 

Although function and injury play a 
part in bringing about the contrasts be- 
tween fundal and cervical newgrowth, 
there is however sufficient distinction 
between tumor growths of the upper 
and lower poles of the uterus to be of 
definite value from the standpoint of 
etiology, pathology, diagnosis and thera- 
peutic advice. 

We are more concerned in this discussion 
of fundal tumors of the uterus with clinical 
history, diagnosis and treatment than we 
are with the histopathology of the subject. 
The great size of the myomatous tumor 


of the fundus of the uterus affords the 
most spectacular field in abdominal sur- 
gery, the greatest operative desire for the 
beginning surgeon and often his Waterloo. 
Further, these large benign fundal tumors 
afford the greatest surgical tragedies of any 
condition amenable to abdominal surgery. 

GENESIS OF MYOMATOUS TUMOR 

Although all myomas probably exist 
early in fetal life as seedlings, we are not 
made aware of the growth until the active 
function of the ovaries is made apparent. 
It is pleasing to have even this bit of 
information in regard to the genesis of 
newgrowth of any nature. 

Ulesko-Stroganowa says he believes: 

. . . that the genesis of uterine myomas can 
now be considered definitely established. 
Genetically they develop from the same cells 
on which depend both the physiologic growth 
of the myometrium and its physiologic hyper- 
plasis during menstruation and during preg- 
nancy. These cells comprise muscle tissue 
already present and embryonal (mesenchymral) 
rests, principally, and adventitial cells in the 
walls of the blood vessels. One of the chief 
stimulating bodies concerned in the develop- 
ment of uterine myomas is the ovarian hor- 
mone. In the absence of ovarian function (be- 
fore puberty" or in the climacteric) uterine 
myomas do not develop. The varied histologic 
pictures in uterine myomas are caused by the 
various degrees of differentiation of the young 
muscle cells and of the myoblasts. Malignant 
myomas develop as the result of an extremely 
rapid and unsurpassed multiplication of the 
young muscle cells and of the myoblasts that 
have lost the power of differentiation. 

DIAGNOSIS OF BENIGN FUNDAL TUMORS 

Too little attention is given to the 
diagnosis of fundal tumors. If the tumor 
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is not of sufficient size to be easily recog- 
nized as an abdominal mass, the patient 
most often presents herself to the hospital 
on account of possible uterine hemorrhage. 

In dealing with uterine tumors hemor- 
rhage is supposed to be the most frequent, 
alarming and most important diagnostic 
symptom in gynecology. 

Although hemorrhage may easily be 
considered the most conspicuous symptom 
in uterine growth, I question whether it is 
the most constant symptom of benign 
growths of the uterus. Pain or discomfort 
is more often the sign of benign growth and 
is more often experienced in myomatous 
and adenomyomatous growth than in 
malignancy of the uterine fundus. 

We have been taught that uterine new- 
growth is without pain, it is my opinion 
such cannot be said of benign tumors of the 
fundus. 

Dr. J. E. Davis of Detroit gives an 
excellent review of 335 hysterectomies 
performed in a cit} 1, of 1,500,000 population 
by 35 operators in 6 different hospitals. 
This paper represents a cross section of the 
work done in a large city; the mortality 
was 4.68 per cent. The author gives as 
his message an appeal for more careful 
history taking and teaches as the trium- 
virate of symptoms of uterine tumors, 
pain, tumor and bleeding. Pain, 65 per 
cent of the cases; tumor of the abdomen, 
40.8 per cent; hemorrhage, 31.3 per cent; 
sarcoma, 0.6 per cent; multiple growths, 
86 per cent. 

The percentages of the sjunptoms given 
in Dr. Davis’ review are more in accord 
with my experience than is often given 
in popular teaching in our textbooks. 

The symptoms of the benign tumors 
of the uterus are not so much due to the 
size of the growth as they are to location. 
Hemorrhage is much influenced as to 
location of the tumor in the uterine wall; 
the nearer the endometrium the greater 
the hemorrhage, whereas, the lower in 
the pole of the uterus the more the symp- 
tom of distress or pain is conspicuous. So 
the student of the subject by careful 


investigation should be able to develop 
the cause or reason why certain tumors 
are painful and others hemorrhagic. 

The tumors which are the most difficult 
to remove are, as a rule, the most painful 
which is due to their pelvic position, such 
as interligamentary or subvesical leading 
to pelvic congestion, whereas, the big 
fundal tumors which rise freely into the 
abdominal cavity are, as a rule, without 
pain and surgically easily managed. 

There is a great deal of truth and value 
in the thought that any newgrowth is 
both more symptomatic and destructive 
if its location is crowded or confined by 
unyielding walls. We see this principle 
exemplified in malignancy of the fundus 
as compared with the upper two-thirds 
of the cervical canal, and although we are 
aware that metastasis is much more fertile 
in the cervical region than in the fundus 
of the uterus, I jrnt feel that the unyielding 
and narrow cervical canal has a good deal 
to do with the rapid penetrating growth 
seen in the cervix. 

Myomatous growths of the uterus are 
very prevalent in women past thirty-five 
years. Dr. Ill, of Newark, reports from 
an excellent and reliable review that 27.9 
per cent of the white women in America 
over thirty-five years of age have myoma- 
tous tumors. We can safely add 10 per 
cent to these figures for the colored women. 

Joseph Price often made the statement 
in his clinic that the uterus was intended 
to be an industrious organ and if it did 
not bear children it would bring forth a 
fibroid. There may be a definite relation 
between sterility and the myomatous 
growth of the uterus, but whether or not 
the growth predisposes to sterility or 
sterility in itself is a factor in the growth, 
is a proposition which requires more 
definite study as to physiology, pathology 
and etiology in the particular case. 

We have already referred to the fact 
that the most active era in ovarian func- 
tion bears a close relation to myomatous 
tumor and yet the active age of the ovary 
is the fertile age of the patient, just an 
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example of another clash between physi- 
ology and pathology. 

ASSOCIATION OF THE MYOMATOUS TUMOR 
WITH MALIGNANCY 

In a large percentage of fundal malig- 
nancies we have found associated myoma- 
tous tumors. The two growths are not 
often intimately associated with each other 
as to point of location, each existing as a 
distinct growth, with the exception of 
sarcoma. 

Myomatous tumors of the fundus which 
have undergone a metaplasia and are 
revealed as sarcomas are of course more 
intimately associated with the benign 
myomas. 

This association of malignant and benign 
tumors of the uterine fundus should con- 
stantly be kept in mind as hemorrhage 
may be the only common symptom of the 
benign and malignant growth. 

It is a grave mistake to assume that 
hemorrhage from the uterus which has 
been taking place for from five to ten years 
could not come from a malignant growth. 
I have seen this many times, the removal 
of the uterus not revealing any other cause 
for the hemorrhage other than malignancy. 

The myomatous tumor in the uterus 
has nomadic habits. There seems to be a 
tendency for the intermural growth to 
become more subperitoneal, later pedun- 
culated or entirely cast off into the abdo- 
minal cavity, becoming a parasitic growth 
and nourished bj' adhesions to the abdo- 
minal structures. This change of position 
of the myomatous tumor can be accounted 
for by the fact that its circulation comes 
from the inside of the uterus and therefore 
the stroma between the growth and the 
peritoneum is constantly being pressed 
upon and as its circulation is interfered 
with the growth becomes more subperi- 
toneal. Also there is a tendency for the 
intermural fibroid to become submucous, 
then pedunculated or even entirely cast 
off into the uterine cavity. I have seen 6 
submucous growths as large as a small 
walnut detached and lying loose in the 


uterine cavity. The condition is always 
accompanied by a very odorous discharge 
which is quite diagnostic. 

One should constantly keep in mind the 
pedunculated submucous benign tumor 
in dealing with supposed malignancy of the 
cervix. The most pleasing experiences of 
my surgical work have come from a recog- 
nition of a pedunculated submucous growth 
of the fundus of the uterus which had been 
delivered through the cervical canal and 
was exhibited as a great bleeding mass 
quite obscuring the entire cervix and 
having been diagnosed as late malignancy 
with hope abandoned. These conditions 
when kept in mind can be easily recognized. 
The diagnosis is made by passing the 
finger around the bleeding mass and recog- 
nizing the pedicle passing into the uterine 
cavity. 

Dr. Ewing feels we should be more 
apprehensive in the heterotopic or extra- 
uterine positions of the myomatous growth 
on account of a greater liability of the 
tumor as a source of sarcoma. I have always 
felt that the myomatous growth located in 
the broad ligament was more prone to 
sarcoma and one should be mindful of 
rapid increase in size of a benign tumor in 
extrauterine location. 

THE ADENOMYOMA, ENDOMETRIOMA OR 
ENDOMETRIOSIS 

I have always looked upon this tumor 
as a hybrid as it seems to have as its 
progenitors both connective and epithelial 
tissue. Clinically we have not been in 
the habit of attempting to make a differen- 
tial diagnosis between fibromyoma and the 
adenomyoma. A careful study of the be- 
nign growth removed from the fundus of 
the uterus with an idea of associating the 
particular growth with the clinical history 
of the case, will quite uniformly reveal 
symptoms which are typical of the 
adenomyoma. 

The adenomyomatous uterus may not 
be much enlarged, seldom over twice 
that of the normal uterus, it is very often 
a symmetrical organ, the growth often 
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principally involves the anterior and pos- 
terior walls producing marked thickening, 
may encircle the entire organ or appear 
as a local and definite growth. 

Hemorrhage as a rule is profuse and pain 
is so often constant with the period that 
it may be looked upon as diagnostic of the 
adenomyoma. 

The excessive amount of mucous mem- 
brane which is incident to and typical 
of the adenomyoma is the probable cause 
of the painful menstruation. The numerous 
glandular structures throughout the growth 
participate in the congestion incident 
to the menstrual period and thus the pelvic 
pain characteristic of the growth. 

The uterus is the probable source of the 
adenomyoma. There has been much dis- 
cussion in the literature by F. von Recklin- 
hausen, Cullen and Sampson as to the 
source of this growth. They cite as proba- 
ble sources the embryonic elements of the 
woIffian and mullerian fetal structures, 
Sampson taking the ground that the 
adenomyoma has its source in the mucous 
membrane of the uterus and that many 
of the extrauterine locations of the tumor 
may be accounted for by implants which 
have passed from the endometrium by 
way of the tubes and ingrafted the growth 
upon the pelvic and surrounding structures. 

It is difficult to account for the source 
of the adenomyoma from any one of the 
theories which have come forth as popular 
teaching on account of the vagaries 
of the growth and its various locations. 

Lockyer very well describes the condition 
when he says: 

We must regard adenomyoma as a hemor- 
rhagic and painful structure which is found in 
bad company, its intimate associates being 
adnexal tumors, pelvic peritonitis, parametritis 
and infiltrations into the bowel wall, whilst 
it can claim caseating tubercle, carcinoma and 
sarcoma as casual acquaintancies. 

The thought has been advanced that 
adenom} r omas may form as an intermediate 
stage in the transition from an inflamma- 
tory to a malignant process. 

It is good teaching to advise that a pain- 


ful benign tumor which is not accompanied 
by adnexal infection is probably an 
adenomyoma. 

The myomatous tumor of the uterus 
is often accompanied by the big white 
ovary. This I believe is often the source 
of pain which accompanies the myomatous 
growth. 

Virchow referred to this type of ovary as 
due to an interstitial oophoritis with cystic 
degeneration, “which very well described 
its pathology. 

Both the myoma and the adenomyoma 
are prone to cystic degeneration which 
may undergo further destruction and lead 
to a great cavity containing pus. This 
condition should be kept in mind when 
big tumors are being operated on. 

Students so often ask just what is the 
true significance of uterine hemorrhage. 
The symptom is indicative of so many 
conditions both uterine and constitutional, 
that it is difficult to give a line of thought 
from which the student may reason. It 
has been our teaching for years that 
uterine hemorrhage is either due to preg- 
nancy or not. If pregnancy is to be con- 
sidered, we can, as a rule, by ordinary 
examinations plus clinical history of 
the case, dismiss the probability of pla- 
centa previa and abortion with retained 
membrane. 

Tubal pregnancy is to be considered 
in uterine hemorrhage but the acuteness 
of the condition, paroxysms of sharp pain, 
moderate black discharge and a tender 
cervix, quite rule out possible uterine 
tumor. 

Pregnancy in one horn of the uterus 
is to be considered in uterine hemorrhage. 
This condition can nearly always be pal- 
pated with considerable ease. 

Uterine hemorrhage from either hydatidi- 
form mole or chorioepithelioma comes up 
for serious consideration in dealing with 
possible fundal growths when hemorrhage 
is the most prominent symptom. 

Uterine hemorrhage not due to preg- 
nancy brings forth the thought of all 
newgrowths of the mucous membrane 
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ol the fundus of the uterus and cervix 
plus those newgrowths which involve the 
entire uterine stroma. Hyperplasia of the 
endometrium is certainly of a tumorous 
nature. Constitutional conditions which 
may cause uterine hemorrhage belong to 
medical therapeutics. 

SIGNIFICANCE OF CERVICAL POLYPUS 

From experience we have learned to 
look upon the cervical polypus as a sentinel 
of like growth of the uterine fundus. The 
polypus coming late in life and after 
menopause cannot be dealt with as a single 
innocent lesion. 

We have found that over 60 per cent 
of the cases of cervical polypus have shown 
tumor growth of the fundus, so we do 
vaginal hysterectomy in nearly all cases 
of cervical polypus unless there is a marked 
contraindication to removal of uterus. 

It is a common experience to have the 
patient who has had a cervical polypus 
removed, come to the hospital on account 
of continued uterine hemorrhage. Removal 
of such uterus nearly always reveals 
polypi of the fundus, a submucous myoma 
or the condition of polyposis of the fundus 
which may be a forerunner of malignancy. 

MALIGNANT CONDITIONS OF THE UTERINE 
FUNDUS 

Fundal malignancy although much less 
frequent than cervical carcinoma must 
constantly and uppermost be kept in mind 
in dealing with fundal newgrowth. 

Dr. Welsh in reviewing 31,000 cases of 
malignancy reports the uterus was in- 
volved in one-third of the cases. 

The frequency of fundal malignancy 
compared with that of the cervix is 
variously expressed by men of large experi- 
ence and integrity and their reports vary 
from 5 per cent to 30 as compared with 
cervical malignancy. 

American authors report a higher inci- 
dence of fundal malignancy than authorities 
on the continent. 

From my experience I would say, 5 
per cent was low and 30 high; however, 
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our experiences differ in certain eras 
of our work, and are also modified by meth- 
ods of examinations. 

Whereas carcinoma of the cervix is 
much more frequent than like growth of the 
fundus, sarcoma of the fundus is more 
frequent than like tumor of the cervix. 

In my experience sarcoma of the fundus 
has been ten times as often seen as sarcoma 
of the cervix. 

Sarcoma of the fundus of the uterus is 
most often found in intimate relation to 
a myomatous tumor and most often 
described as a malignant degeneration of a 
fibroid or myomatous growth. 

Probably the term metaplasia would be a 
better description of the cellular change. 
The term degeneration should be used to 
describe a less active process or at least 
one used to describe a less active process 
or one where cellular growth is not stimu- 
lated. Malignancy is a stimulated growth 
of new tissue, whereas degeneration is a 
destructive process. 

If the sarcoma of the fundus involves the 
endometrium it may appear as a discrete 
growth or exist as a diffuse condition of 
entire uterine fundus. The sarcoma which 
appears as a grape-like growth more often 
involves the cervix and at times in the 
very young. This cervical condition should 
be kept in mind. 

Sarcomas in their intimate relation to 
myomas are rarely recognized until after 
removal of the tumor, so evidently the 
percentage of sarcomas as malignant fundal 
tumors is greater than is apparent, as 
many sarcomas are overlooked on account 
of their intimate association with the 
benign growth. This would register in 
favor of hysterectom}' in treatment of 
fundal newgrowth. 

It is impossible for the pathologist to 
examine all parts of the great fibromyoma- 
tous growths which so often involve the 
uterine fundus. 

Pregnancy does not bear the important 
and definite relation to the sarcoma of the 
uterus that is found in carcinoma, for 
reasons which are apparent in cervical 
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injury, etc. However, the frequency of 
the benign fundal tumor so often seen in 
the nullipara may be a predisposing cause 
to the sarcoma which is so often associated 
with the benign tumor. 

CHORIOEPITHELIOMA AND HYDATIDIFORM 
MOLE 

Chorioepithelioma and hydatidiform 
mole occupy a most important place in the 
discussion of uterine hemorrhage and 
fundal tumors and if one does not have 
these conditions in mind a fatal lesion 
may be overlooked. 

It is well to be mindful of the classifica- 
tion of hemorrhage from uterus as to 
whether or not it is due to pregnancy or 
any relation to a previous pregnancy, as we 
know that both chorioepithelioma and 
hydatidiform mole have their genesis in 
chorionic epithelium as the syncytium 
is a fetal structure. 

To make a differential diagnosis between 
chorioepithelioma and hydatidiform mole 
is most difficult in many particulars. The 
clinical history may be most helpful. If 
the patient has had a normal labor and 
there is no evidence of benign tumor in 
uterine body and the placenta has been 
properly removed, then earfy and profuse 
hemorrhage following labor should make 
one consider chorioepithelioma; whereas, 
the distended uterus which is supposed to 
be pregnant, hemorrhage taking place and 
the organ of a more advanced size than 
the supposed term of pregnancy would 
allow, should make one think of hydatidi- 
form mole. 

The patient with hydatidiform mole 
often complains of a distending sensation 
of the uterus due probably to the rapid 
growth of the mole. If a grape-like mass 
which is characteristic of hydatidiform 
mole is protruding from the cervix, one 
has quite definite evidence of mole. 

Diagnostic conflict must often come from 
an attempt to define the chorionic growth 
as to malignancy or benign tumor. 

It is to be remembered that the tropho- 
blast is normally invasive tissue even to a 


marked extent in normal pregnancy and 
also that trophoblastic pulmonary emboli 
occur in a large percentage of normal 
pregnancy. 

Normal placenta remnants left in a 
uterus after full term pregnancy or mis- 
carriage have not infrequently been taken 
for chorioepithelioma. Some pathologists 
do not consider the hydatidiform mole as 
a definite tumor but as a degenerative 
lesion. 

Novak classifies the choriomatous tu- 
mors as choriomabenignum corresponding 
to the hydatidiform mole and chorio- 
malignum as chorioepithelioma. 

We are all the more confused in the 
proper interpretation of these chorionic 
growths when we are taught that they 
appear in ectopic locations, such as tu- 
mors of the testis and in patients in whom 
there is no history of pregnancy, for 
instance, in the very young virgin. 

Even our most experienced pathologists 
claim that it is almost impossible to 
diagnose the chorionic tumors from uterine 
scrapings unless a portion of uterine 
stroma is removed with the specimen. 

There is a marked contrast between 
the very acute and rapidly fatal outcome 
of some of the chorioepitheliomas and the 
more chronic and mild mannered forms 
of the growth. 

The chorioepithelioma has been known 
to appear man} r years after pregnancy 
of either uterus or tube, the chorionic 
element remaining quiescent for so long 
and then appearing in a malignant form. 

Statistics show that about one-third 
of all cases of chorioepithelioma follow 
a previous mole. It does not follow that 
one-third of all cases of hydatidiform mole 
are followed by chorioepithelioma; if so 
our dut} r would be to remove the uterus 
in all cases of lyydatidiform mole. 

Inasmuch as I have seen a number of 
very acute deaths from chorioepithelioma, 

I am each year more inclined to remove 
the uterus in the mole cases. 

I have always been apprehensive for 
the patient in whom the uterus had been 
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curetted for mole. To curet the chorio- 
epithelioma is a fatal mistake. 

The accompanying lutein cysts most 
often bilateral may aid in the diagnosis. 
The cysts are more frequent with mole 
than with chorioepithelioma and tend to 
disappear when the uterine growth is 
removed. 

The metastatic growth from the more 
chronic forms of chorioepithelioma will 
often disappear after removal of the 
uterus. 

This factor of influence which is shown 
by the disappearance of distal implants 
or metastatic growth when the parent 
growth is removed is seen in the removal 
of the great papillary cysts adenomas; 
it is also seen in the removal of the cysts 
of the ovary which may be companions 
of the adenomyoma of the uterus and of 
like pathologic growth again seen in the 
removal of the uterus for chorioepithelioma 
and often seen in the removal of an 
abdominal tuberculous mass, or removal 
of one tuberculous kidney followed by 
improvement of the other. 

In all conditions of malignancy of the 
fundus of the uterus, the lungs should 
be .v-rayed for metastasis. 

ADENOCARCINOMA OF THE FUNDUS 

Adenocarcinoma is a type of fundal 
malignancy and it is not within the 
scope of this discussion to enter further 
into the histopathology of carcinoma 
of the fundus. 

This type of tumor has various degrees 
of malignancy; its physical character as 
to exfoliating into the fundal cavity or 
penetrating rapidly into the stroma of the 
uterus may determine the prognosis, 
difficulty of diagnosis and treatment. 

The condition is found, as a rule, ten 
years later than cervical malignancy; 
metastasis takes place late. 

The ratio of this condition is 1 to 20 as 
compared to cervical malignancy. Preg- 
nancy seems to have little influence, 
whereas, the childbearing woman is prone 
to cervical malignancy. Myomas are very 


often associated with fundal malignancy, 
not so often cervical. 

The growth remains restricted to the 
fundus for a great length of time, even 
many years in a great percentage of cases. 
The prognosis is very good as compared 
with cervical malignancy. 

TREATMENT OF FUNDAL TUMORS 

We feel that treatment of fundal tumors 
is largely surgical and do not advise 
irradiation in either benign or malignant 
growth of the fundus. Regarding the great 
benign fibromyomatous growths of the 
fundus the treatment is hysterectomy. 

Greater pains must be taken in obtain- 
ing a more accurate clinical history; 
heritage should be looked into. Undoubt- 
edly there are instances of family predis- 
position to the benign growths of the 
uterus. 

Mertini calls attention to heritage in 
cases of diffuse fibromyomatosis of the 
uterus in the very young with a history of 
severe dysmenorrhea. 

A careful clinical history will often reveal 
a cardiorenal condition in the large be- 
nign tumor of the fundus. 

We have almost abandoned myomec- 
tomy, first on account of the multiple 
tumor growths and again in those cases 
where the uterus is preserved for child- 
bearing purpose the uterus has remained 
sterile. Other operators report more favora- 
ble results. 

A greater percentage of sudden and 
unexpected deaths occurs following surgery 
of the fibroid tumor of the uterus than in 
any other abdominal operation. We have 
contended that there is a cardiac muscular 
change incident to the myomatous growth 
of the uterus. 

We are unable to say that the benign 
fundal tumor produces a toxemia due to 
the newgrowth or degeneration in the way 
of tissue change, but there is often present 
this cardiac failure. The abdominal wall 
seems to increase in thickness which is 
certainty not legitimate tissue growth. 
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Evidently a good number of sudden deaths 
following hysterectomy of the big benign 
growths are not due to embolus. The pa- 
tient with a large myomatous growth 
should be kept in bed a week or ten days 
before operation. 

A close observation will often show a 
mental aberration in the patient who has 
carried a good-sized myomatous tumor of 
the uterus for a number of years, such 
mental change coming on near the age 
of menopause. Dr. Price often called atten- 
tion to this mental condition. 

During the past years we have had some 
experience with the treatment of fibroid 
fundal tumors by irradiation which is very 
significant. A number of these cases had 
been advised hysterectomy for fibroid 
growth; operation being refused, irradia- 
tion was done, the patient returning for 
hospital attention with a general malig- 
nancy of the abdominal cavity. 

Whether or not the uterine growths were 
adversely affected or possible coexisting 
ovarian cystic growths were stimulated 
to a rapid malignant change, is quite 
impossible to say as the malignancy was 
so general that it obscured the initial 
point of involvement. 

Mornard has reported a number of 
cases of extremely rapid malignancy grafted 
upon fibroid of the uterus following treat- 
ment by irradiation. 

Professor J. L. Faure, of Paris, calls 
attention to the aggravation of ovarian 
tumors by irradiation during the treatment 
of fibroid tumors of the uterus. He refers 
to the rapid increase of size and possible 
malignant change. 

It would appear from a summation of 
the entire problem involved in the treat- 
ment of uterine newgrowth, that we have 
the following features to consider. What 
is the value of the uterus to the particular 
patient? What is the price of its removal 
(mortality, morbidity, etc.)? If less radical 
methods of treatment are endorsed and 
the uterus is to be saved, how accurate is 
the diagnosis as to the nature of the ex- 
pected growth? What are the risks of the 


methods of investigation, such as uterine 
curettement? 

First must be kept in mind the tragedy 
of overlooking malignancy when the uterus 
is to be saved. 

All conservative methods of treating 
uterine tumors must take into considera- 
tion the entire organ and not one of its 
extremities. We have no right to treat the 
cervix and always take for granted the 
well-being of the uterus higher up. 

The mortality of removing the uterus is 
constantly being reduced by better organ- 
ization and more masterful technique. 

In a report of a series of 148 hyster- 
ectomies by Billroth in 1892, there were 
65 deaths, so by comparison it can be seen 
cvhat rapid progress has been made. 

The mortality for hysterectomy over 
our country will range from 2 to 10 per 
cent and would be higher if the hyster- 
ectomy from above always included the 
cervix. So this may be the price of the 
hysterectomy as an abdominal operation. 

We do vaginal hysterectomy by the 
clamp method in all cases where the size 
of the uterus permits. The mortality 
has been kept below 0.5 per cent in our 
series of cases. 

Professor Zweifel says, “no one can 
say that radiation therapy has or ever will 
replace surgery by virtue of its superior 
results, this ideal goal will never be 
reached.” One must always take into 
consideration the resistance to radiation 
which some types of malignancy exhibit, 
especially the glandular variety. 

In our experience, 95 per cent of the 
patients in whom a hysterectomy is indi- 
cated are at an age when the uterus is of 
minor service, so there is little morbidity. 

If we pit vaginal hysterectomy against 
the radical operation from above, will the 
more radical procedures when done for 
malignancy compensate for the very much 
higher primary operative mortality? 

We have chosen the clamp method 
of performing a vaginal hysterectomy 
because it is a very much more radical 
procedure than when performed by the 



New Series Vol. XHI, No. 3 


Kennedy — Uterine Tumors 


American Journal of Surgery 


479 


ligature method and has a greater range 
of operability. 

Probably it is necessary for me to 
qualify this statement as to the clamp 
method of removing the uterus having a 
greater percentage of operability than 
the ligature method. Dr. Adler, of Vienna, 
is doing a very radical vaginal hyster- 
ectomy by ligature method followed by 
irradiation with excellent results. His 
primary mortality is much higher than 
ours by the clamp method which might 
he expected from the very radical opera- 
tion he does. 

We have always claimed the sloughing 
of the tissues which are within the bite 
of the clamp further removes malignant 
or potentially malignant tissue. 

The curette is most often used as a 
method of diagnosing fundal growths. 

I have not been able to endorse the 
teaching that curettement of the fundus 
of a malignant uterus is without harm. 

The statement is quite constantly made 
that there is no evidence of malignancy 
being transplanted or metastasis being 
increased from removal of uterine scrapings 
for diagnostic purpose. 

It has been my experience that the 
patient who has had the uterus curetted 
one or more times has not the life expect- 
ancy if malignancy existed that she would 
have had without such procedure. 

That curettement of the uterine fundus 
is frequently an imperfect procedure, is 
often shown by a postoperative examina- 
tion of the removed uterus. 

Malignant tissue just beyond a benign 
tumor of the fundus is often missed. 

Infiltrating or penetrating malignancy 
of the fundus can be very easily missed 
and the deeper portions of the malignant 
glands of both fundus and cervix may not 
be reached by curettage for diagnostic 
purpose. 

In considering treatment of the malig- 
nant .uterus the histology of the entire 
organ must be kept in mind. The mucous 
membrane of the fundus of the uterus 


and the greater portion of the cervix are 
deeply penetrated by glands. The portio- 
vaginalis is without glands and it is my 
opinion that this histological fact may have 
a good deal to do with the favorable 
reaction of malignancy of the portio 
vaginalis to irradiation, as the growth in 
the portio vaginalis will remain as a super- 
ficial condition longer than would probably 
occur if its mucous membrane were deeply 
penetrated b}’’ glands. 

To say that the uterus is benign or 
malignant is a very great responsibility 
to place upon the shoulders of even the 
most expert pathologists; especially is 
this so when the incriminating evidence 
may not be in the tissue that has been 
given in the uterine scraping. 

I feel that many operators can report a 
greater percentage of operative victories 
or absences of recurrences in fundal malig- 
nancy than can be exhibited as percentage 
of accuracies by even a skilled pathologist 
from uterine scraping and I am not holding 
the pathologist culpable; he must be 
given the tissue from which to express his 
opinion. I have seen this failure very often. 

I would like it understood that I hold 
no brief against scientific methods of 
investigation. 

Many observers have classified the 
benign fundal tumors in accord with their 
amenability to irradiation. 

Vaginal hysterectomy, clamp method, is 
fully illustrated in a monograph entitled 
“Practical Surgery of the Joseph Price 
Hospital.” 

Here again the uncertainty of radio- 
therapy comes in conflict with hyster- 
ectomy with almost a nil mortality in 
those tumors which can be removed by the 
vaginal route. 

If the malignancy is confined to fundus 
and has not involved the cervix, which 
it rarely does, the prognosis is excellent. 
Operators can show 95 per cent of patients 
or better, living after five years. If the 
peritoneum of the fundus is involved then 
of course the prognosis is not so good. 



THE FORMATION OF AN ARTIFICIAL VAGINA 

A CONTRIBUTION TO THE 25TH ANNIVERSARY OF THE BALDWIN OPERATION* 

C. N. Rabinovitch, m.d. 

LENINGRAD, U.S.S.R. 


I T is now a quarter of a century since 
Dr. J. F. Baldwin, of Columbus, Ohio, 
devised an operation for the formation 
of an artificial vagina. It is only since that 
time that relief has been extended to the 
unfortunate woman born without a vagina, 
or whose vagina has been destroyed by 
trauma. His method gives a vagina that is 
not liable to either contraction or perma- 
nent stricture. All previous attempts along 
this line had been failures. By his method 
he utilized a loop of the lower end of the 
ileum for the lining of the new vagina, or 
in rare cases, in which that portion of the 
bowel could not for any reason be utilized, 
the sigmoid flexure of the colon. 

Later on PopofT, and then Schubert, 
suggested the formation of a vagina by 
utilizing a part of the rectum. The pro- 
fession, therefore, has at its disposal the 
two methods; the one utilizing the small 
intestine as a rule, the other utilizing a 
portion of the rectum. The question is as 
to which of these operations should be 
considered the preferable one. 

In 1924, I made an attempt to solve the 
problem and succeeded in collecting very 
complete records of patients who had been 
operated upon by one or the other of these 
methods, and I concluded that the Baldwin 
method bore the palm. 

A careful study of all the available 
records which I have secured by further 
effort and persistence, has seemed to me 
to establish two facts: (1), that the 
Baldwin method is possessed of a whole 
series of advantages over that of the 
Popoff-Schubert, and (2), that it is impos- 
sible to consider the latter operation as 
having, as claimed by its proponents, only 
a merely nominal death rate. 

Since 1924, my statistical data have 
become more complete, and I am now 
able to report 390 cases of formation of an 
artificial vagina. Of this number' the vagina 


was formed from the rectum in 148 cases 
(31 according to the Popolf method, 117 
according to the Schubert modification) 
with a fatal result in 12 cases. By the 
Baldwin method there were 242 cases with 
28 fatalities. (Ten different surgeons re- 
ported by the method of Popoff; 56 by that 
of Schubert; and 127 by that of Baldwin.) 
My questionnaire enabled me to become 
acquainted with practically all the Russian 
cases, but with only a limited number of 
those in other countries. 

The first thing to strike one in studying 
the material is that the Baldwin method 
had been utilized by nearly twice as many 
surgeons as the Schubert, and that while 
the formation of a vagina from the rectum 
has been employed in but a limited area 
(Popoff in the U.S.S.R. and Schubert in 
Germany), the Baldwin method has been 
used throughout the world. 

The unprejudiced surgeon will clearly 
see that it is by far safer, from the view- 
point of asepsis, to work on the sound 
intestine enclosed in its peritoneum and 
freely movable than on the rectum devoid 
of any peritoneal coating and imbedded 
in connective tissue. The technique of 
Baldwin’s operation is also exceedingly 
simple and elegant, while the Popoff- 
Schubert method embraces some details 
which present certain technical difficulties, 
particularly that of circular resection of 
the upper end of the rectum, as acknowl- 
edged by Schubert himself. 

Schubert also acknowledges that the 
gynecologists will prefer the Baldwin 
operation as this belongs to the type of 
operations with which they are most 
familiar, and that it will be difficult to 
show the advantages of the rectal method 
to the surgeon who has successfully used 
the Baldwin technique. Thus Frank, Bross- 
man, Wertzeim, Martens and a number of 
other gynecologists who have used the two 
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methods have finally decided that the 
Baldwin method is to be preferred. 

In order to secure the authoritative 
opinion of surgeons as to which of the two 
methods should be preferred, I laid the 
subject before the Russian Surgical Society 
of Pirogoff, November 9, 1927, at which 
meeting I demonstrated a patient upon 
whom I had operated by the Baldwin 
method. At this meeting not one of the 
surgeons spoke in favor of the Popoff- 
Schubert technique. Professor S. P. Fedor- 
off declared that he preferred the Baldwin 
method for two reasons: first, because of 
its easier technique; second, because it was 
followed by fewer complications. This 
view was concurred in by Prof. E. R. 
Hesse, Prof. J. J. Djanalidze and others. 

Practically the only argument advanced 
against the Baldwin operation is its 
alleged high mortality. In previous articles 
I have attempted to show that this argu- 
ment is by no means well-founded, and 
that the mortality of the Baldwin method 
does not differ materially from that of the 
method by utilization of the rectum. A 
thorough study and analysis of the fatal 
cases reported as following the Baldwin 
operation clearly show that the alleged 
mortality in most instances was not due to 
the operation itself but to clear failure in 
technique. So far as the causes of death 
can be ascertained from these reports, 
there were several deaths due to tension 
of the mesentery of the transferred loop 
of bowel with resulting loss of blood sup- 
ply. In 3 cases operation was made upon 
tuberculous patients, even with tubercu- 
lous peritonitis. In at least 15 cases death 
was due to peritonitis, which of itself would 
indicate failure in technique, and in the 
autopsies following in most of these cases 
failure to make a proper anastomosis 
caused the fatality. In 1 of these cases 
the abdomen was reopened, and a twist of 
the mesentery was found where the 
anastomosis had been made, and the 
anastomosis itself had an acute angle. 
In another case autopsy showed that 
gangrene had resulted from the compres- 
sion of the mesentery by closing too tightly 


the opening through which the mesentery 
had been brought down into the vagina. 
In another, extreme tension of its mesen- 
tery was found to have been made in 
bringing down the intestine. At autopsy in 
another case relaxation of the anastomosis 
sutures was found responsible for the peri- 
tonitis. In 1 case, where the mesenter}' was 
too tense, the operator had made trans- 
verse incisions thus necessarily cutting off 
the blood supply. In another case the 
patient had had two previous abdominal 
operations (for appendicitis and volvulus) 
with extensive postoperative adhesions, 
and fatal tension of the mesentery followed. 
Two deaths are reported from anesthesia 
but no statement is made as to the length 
of the operation which had perhaps really 
been responsible for the fatalities. In 1 case, 
after incising the mesentery transversely 
to relieve tension, the operator was 
obliged to ligate “numerous bleeding 
vessels.” In 1 case the anastomosis had 
been made so imperfectly that at autopsy 
ascarides were found crawling out. In one 
of the tuberculous deaths, occurring a 
month after operation, autopsy showed the 
field of operation to be normal, death being 
purely due to the pulmonary involvement. 
One death is reported (apparently from 
peritonitis) three years after the original 
operation but following the eighth opera- 
tion made necessary because of ileus due 
to adhesions. Another death is reported 
six years after the original operation, a 
third operation having been made because 
of a persistent fistula which had followed 
a previous operation performed for ileus. 
One case is reported of death on the third 
day from peritonitis due to the transferred 
bowel having been so incarcerated as to 
have become necrotic. Five deaths are 
reported as due to causes unknown, there 
having been no autopsies. 

From this statement it is very evident 
that in the large majority of deaths the 
fatality was due purely to faults in opera- 
tive technique, or to anesthesia. Tension 
of the mesentery of the isolated intestine 
is noted in a considerable number of these 
cases, and such tension would necessarily 
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result in interference with the blood sup- 
ply or in separation of stitches. Careful 
examination of the bowel before detach- 
ment in these cases would have shown to 
the operator that dangerous tension would 
result and the sigmoid should have been 
selected instead, as distinctly specified by 
the originator of the operation; or if no 
loop could be found that could be utilized, 
and the mesocolon of the sigmoid was too 
short, the operation should have been 
abandoned. 

The finding of tuberculous peritonitis, 
if the previous history had failed to 
establish that diagnosis, would in most 
cases absolutely preclude the operation 
unless the sigmoid were found free of 
involvement. One can only be surprised 
at the temerity of the surgeon who fails to 
consider the changes which he finds present 
but insists on completing the operation. 

By excluding the deaths clearly due to 
errors in technique, the mortality of the 
Baldwin operation is reduced to 6.5 per 
cent or less, which closely approximates 
the 5 per cent mortality which Baldwin 
believes should be the limit, and is less 
than the 8. 1 per cent of the Popoff-Schubert 
operation. 

In Baldwin’s original communication, 
emphasized in his subsequent publications, 
he refers to his operation as one of a 
plain, straightforward character, but one 
that should not be undertaken by surgical 
tyros or by anyone who is not thoroughly 
experienced in intestinal anastomosis. It 
would seem to be self-evident, also, that 
this is an operation in which repeated 
experiences would be of value in reducing 
the operation to its safest possibilities. 

Six deaths have been reported following 
the Popoff operation: 1. On the third day 
there was a purulent discharge from the 
pararectal tissues, and on the fourteenth 
day a rectovaginal fistula with bilateral 
pneumonia. Post-mortem showed a puru- 
lent pararectal proctitis with pus extend- 
ing to the left kidney and gangrene of the 
lung. 2. Death from sepsis ten days after 
operation. 3. Death on the second day; 


post-mortem showed acute pelvic peri- 
tonitis and the portion of the rectum 
sutured to the anus gangrenous. 4. Death 
from septic peritonitis four days after 
operation. 5. Death from peritonitis seven 
days after operation. 6. Death in twenty- 
eight hours with weakened heart activity. 

Deaths from the Schubert modification 
were: 1. Death nine months later after 
an attempt at closing a fistula into the 
bladder involving the urethra and sacrum. 
2. Death from peritonitis three days after 
operation. 3. Death from sepsis on the 
third day. 4. Death from pelvic abscess 
(sepsis). 5. Death on the fourth day 
from severe sepsis. 6. Death on the fourth 
day from peritonitis and septic degenera- 
tion of the spleen. 

It seems entirely evident that the 
Baldwin and Popolf-Sehubert operations 
have essentially an equal operative mor- 
tality, but the Popoff-Schubert operation 
is likely to produce a series of severe 
complications which markedly decrease 
its value. Thus Popoff reports suppuration 
of the pararectal tissue with fistula forma- 
tion; feeble sphincter ani, so that there 
was incontinence of feces and gas; a puru- 
lent passage between rectum and vagina 
with extensive and final complete necrosis, 
so that the new vagina and rectum made 
a common cavity with final complete loss 
of the vagina; on the seventh day a 
fistula into the pararectal tissue and a 
second one on the thirteenth day, the 
fistulae finally closing; several other cases 
with similar fistula formation; several 
fistula cases between the rectum and 
vagina, one at least remaining after a 
second operation made fifteen months 
later; shortening of the vagina from sup- 
puration so that it was only 2 in. in depth. 
Other surgeons report similar failures 
necessitating repeated subsequent opera- 
tions. A number report incontinence of 
stools and gas; one, a vagino-intestinal 
fistula. 

Nearly 25 per cent of cases subjected to 
the Popoff-Schubert operation suffer from 
one or more of these complications, par- 
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ticularly the inability to retain gas and thin 
feces. From the frequency with which these 
complications occur it would clearly seem 
that the} r are necessary accompaniments 
of the principle of the method, and that 
the greatest caution together with the 
most perfect technique cannot always 
avoid them. The excessively fine manip- 
ulation of the rectum required within 
the region of the rectal tissues under 
conditions by which the operative field 
is inevitably contaminated with infec- 
tious material, and with insufficiently 
aseptic hands even when the gloves are 
frequently changed, all contribute to the 
formation of postoperative fistulae and 
other complications. 

The presence of the abdominal scar by 
the Baldwin operation has been mentioned 
as a disadvantage, but such contention 
is too absurd to merit consideration, and 
such a scar is certainly no worse than the 
one which follows the Popoff-Schubert 
procedure : a scar on the back, particularly 
if connected with a resection of the sacrum, 
is certainly more undesirable than one in 
the linea alba. 

In the Popoff-Schubert operation it has 
been sometimes found necessary to open 
the abdomen in order to secure enough 
tissue to complete the rectal operation, in 
which case the danger is greatly increased 
because of the immediate connection with 
an infected operative field. 

The alleged excessive Ieucorrheal dis- 
charge following the Baldwin operation 
is largely mythical and probably invariably 
due to the employment of a superfluous 
amount of intestine. Correspondence with 
the originator, however, shows he has 
never had any such trouble, but he has 
always been careful to utilize only enough 
of the intestine to make a vagina of 
normal length. He also informs me that he 
has known of no case in which there was 
any postoperative stricture in the new 
vagina, or any other impediment to coitus. 

Among my own patients there has never 
been a complaint of any permanent Ieucor- 
rheal discharge, even a dose of physic 


producing no effect upon the vaginal secre- 
tion. No patient has complained of any 
form of dyspareunia. 

The cases in which congenital absence of 
the vagina is associated with the presence 
of a functionating uterus are exceedingly 
rare, and while, when the uterus exists, the 
operation as originally advised by Baldwin 
should be so made as to permit of impregna- 
tion, that possibility is of only secondary 
importance, and if pregnancy should occur 
delivery of the child by Cesarean section if 
necessary would be a very simple proce- 
dure. If, however, the uterus is present the 
possibility of a normal deliver would be 
perhaps increased by using the sigmoid 
instead of the doubled ileum. 

Conclusion: Thus we see that the Bald- 
win method presents no disadvantages 
as compared with the Popoff-Schubert, 
but on the contrary possesses a series 
of advantages over the latter which 
leads us to assign to it the first place and 
to consider it the method of choice. The 
advantages consist (i) in its being very 
simple and elegant; (2) it can be accom- 
plised in a shorter time; (3) it allows the 
surgeon to work on the sound intestine 
with a peritoneal coating; (4) the vagina 
obtained by the method is so nearly 
normal as to be differentiated with the 
utmost difficulty; (5) there is no risk of 
incontinence of stools or a fecal fistula, so 
often observed as the result of the Popoff- 
Schubert operation; (6) it is much easier 
to observe the rules of asepsis and thus 
avoid septic infections; and (7) there is no 
resulting anal or rectal deformity. Thus, 
through the Baldwin operation we have 
been able within the last twenty-five 
years to aid hundreds of women, and by 
removing their terrible deformity to re- 
store their peace of mind when they were 
not infrequently on the verge of suicide. 
The credit of the method which enables 
the surgeon, to whom the suffering woman 
turns with hope for relief, to effectually 
and without undue danger restore her to 
a normal condition should clearly be given 
to Baldwin. 



THE MANAGEMENT OF 

CHRONIC PELVIC INFLAMMATIONS"' 

Charles A. Gordon, m.d., f.a.c.s. 

BROOKLYN, N. Y. 


N OWHERE is accurate diagnosis 
more desirable, more essential, than 
in the management of chronic 
salpingitis and its associated pelvic lesions. 
Salpingitis is hardly a good term, for 
only rarely is the lesion just that. Tubo- 
ovarian disease is open to the same objec- 
tion. Chronic pelvic inflammation is at 
least comprehensive; and, although it 
does not direct our attention to the essen- 
tial salpingo-oophoritis, it is better, per- 
haps, that it does not. 

Good treatment is based upon a thorough 
understanding of the possibilities of the 
invading organism, proper appreciation 
of the frequency of regression and arrest 
of the lesion, the selection of eases for 
prolonged conservative treatment, the 
futility of partial operations in some 
patients, and the necessity for radical 
operations in others. Conservatism may 
be carried too far, yet thoughtless removal 
of one or both tubes and ovaries carries 
with it some mortality, much unnecessary 
mutilation, and the most discouraging 
end-results. 

Over go per cent of tubo-ovarian infec- 
tions are caused by the gonococcus. Pyo- 
genic organisms, the tubercle bacillus and 
the pneumococcus, play but a relatively 
small part. Salpingitis is a relatively 
infrequent form of puerperal infection, 
appearing usually after injudicious use of 
the curette in abortion, or following obste- 
trical operations in which the cavity of the 
uterus is invaded such as version or manual 
removal of the adherent placenta. These 
patients are apt to be the worst, getting 
well slowly or not at all; usually strep- 
tococcal in origin, the organism often 
remains alive in the tissues for years, giving 
rise to serious local sequelae and adhesions 
without clear lines of cleavage. Operation 


may be done in these cases more readily, 
but only where the patient is reasonably 
safeguarded from undue risk. 

The gonococcus, on the other hand, 
behaves dilTerently. Its growth require- 
ments, certainty of its early death, and 
knowledge of its long but sickly existence 
in the glands of Skene and the cervix, all 
speak for natural limitation of the infec- 
tion. Operation should be done only for 
surgical treatment of sequalae which have 
defied all other forms of treatment. The 
infection may be managed by simpler 
procedures. Clinical improvement means 
cessation of bacterial activity within the 
tube; and exacerbations or recurrent at- 
tacks are never due to their regeneration, 
but always follow a new ascending invasion 
from the foci of infection in the external 
genitalia. 

Removal of the adnexa without stamping 
out infection in every outpost of the 
invader is futile. The conservative opera- 
tion will often be followed by a more radical 
one, and even panhysterectomy will not 
guarantee freedom from recurrent pelvic 
pain. If gonorrhea is as common as we are 
told, — and we know it is, and if it is the 
commonest cause of sterility, — and we 
believe it is, then it follows that most 
infections in women must result in absorp- 
tion of tubal exudates, and complete 
recovery. Pregnancy is far too common to 
warrant any other conclusion. There is 
much evidence in support of perfect 
recovery, even when enormously swollen 
tubes have been felt or seen at operation. 
Acute or subacute tubes found when the 
abdomen of a young woman is opened for 
acute appendicitis should not be removed. 
Even low mortality never justifies that 
operation. The importance of preservation 
of proper ovarian function cannot be 
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overestimated, and it should not be for- 
gotten that salpingitis is usually bilateral. 

In the common absence of pelvic masses 
or the fixed uterus, diagnosis is made upon 
the history, and the stigmata of the gono- 
coccus in the external genitalia. The 
importance of careful inquiry for typical 
urinary frequency, urgency and burning 
or stinging is obvious. Pain, discharge, 
dyspareunia, menorrhagia or amenorrhea 
are fairly constant. Palpation of adnexal 
masses is not at all essential. Smears are 
helpful but more often negative than 
positive. Diagnosis must never hang upon 
them for support. 

Treatment should be all that we would 
wish it to be, were we ourselves the pa- 
tients. That is true of any condition, of 
course, but, removal of ovary or tube, the 
commonest of pelvic operations, is often 
done for indications which are absolutely 
insignificant. Easy of access, simple to 
remove, so often suspected of complicity 
in all the ills to which poor female flesh 
is heir, they tempt the surgeon too boldly 
and so are summarily removed. Mortality 
is low. They are diseased. Convalescence 
is good. Why not remove them? Very 
little attention is paid to function, the 
most important consideration of all. Ex- 
pediency, the real reason for most surgical 
intervention is by all odds the poorest 
argument. Women should be told that the 
slow arrest of the infection will be brought 
about by time and the natural development 
of immunity, that even two or three years 
is far preferable to ablation of organs which 
ma}^ be sorely missed, that operation can 
alwaj'S be done if regression fails to occur, 
and that nothing is lost by delay, whether 
accompanied by proper treatment or not. 

Operations should not be done in the 
acute or subacute stage, or even shortly 
after reinfection has subsided. Most gyne- 
cologists agree upon that. Although a few 
operators have achieved brilliant results 
this way, their case is not proved, nor can 
the average surgeon look for their low 
mortality, or expect anything but high 
morbidity. 


Conservative treatment includes eradica- 
tion of foci in Skene’s glands and the 
cervix, abstinence from coitus, rest in 
bed for the first day or two of the menstrual 
period, anodynes for pain, occasional use 
of ice or heat. 

The use of non-specific protein therapy 
is always worth while; although often 
disappointing it must be pushed to get 
results. Drastic cathartics are harmful, 
while glycerin enemas or gentle laxatives 
seem to act well. Pressure douches are 
distinctly harmful, while low douches, 
although their heat seems welcome, are 
not without danger too. I rarely use them. 

Recurrent attacks of pelvic peritonitis 
are managed by Fowler position, fluids in 
every way possible, opiates freely, ice, 
and a small enema every other day. Peri- 
tonitis rarely spreads beyond the pelvis, 
and the pus-tube still more rarely ruptures. 
No vaginal or vulvar treatment should be 
carried on at this time. Occasionally 
abdominal or vaginal drainage of cellular 
tissue pus will be helpful. 

Complete blood counts with occasional 
comparison of white and red cell counts 
and hemoglobin content help materially 
in estimating the severity of the infection 
and in measuring resistance. I have not 
found repeated transfusion of any con- 
siderable value in combating secondary 
anemia, but think much more of fresh air 
and sunshine, although use of the ultra- 
violet-ray for general surface radiation 
has been disappointing. Deliberate vaginal 
manipulation with careful observation of 
febrile reaction is a valuable criterion by 
which we may draw fairty accurate con- 
clusions as to the coolness of the lesion, 
a simple test which involves no laboratory 
work. 

The sedimentation time, however, is 
almost a specific test in determining the 
virulence of the infection and the best time 
for surgical intervention. More easily 
done than a blood count it is absolutely 
reliable, and can be depended upon as not 
misleading. It is probable that even slight 
reduction in the number of erythrocytes 
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will accelerate sedimentation time. So the 
test may show some error where anemia is 
a factor. It is not infallible when considered 
without the blood count, but is almost so, 
and for practical purposes is by all means 
the best test we have. 

Endometriosis and chocolate cyst should 
be remembered as the commonest lesion 
in the pelvis in women about thirty-five, 
often associated with fibromyoma. Dys- 
menorrhea, rectal involvement and nodular 
infiltration of the posterior vaginal fornix 
are significant. Densely organized adhe- 
sions are the rule. 

Tuberculosis is usually encountered in 
those who have apical involvement with 
symptoms of pain, menstrual anomaly, and 
an adnexal mass. Intact hymen at least 
suggests the diagnosis. 

It is not easy, I admit, to select cases 
of chronic pelvic inflammation for opera- 
tion: much depends upon judgment and 
that, of course, is not infallible. I operate 
upon those patients only, who have a 
steadily increasing drain of menorrhagia, 
or persistent dyspareunia in spite of treat- 
ment, or more closely recurring ascending 
infections, or those who have easily palpa- 
ble masses giving symptoms after two 
years, and occasionally others who are so 
disabled that they are unable to earn their 
living and carry out the details of prolonged 
treatment at the same time. 


In general conservative operations are 
not advisable, another argument for defer- 
ring intervention if partial operation is 
contemplated. Ruthless removal, the clean 
sweep, is only too often found necessary. 
My experience with the Bell Buettner 
operation has not been good, except as a 
temporary expedient. If both tubes and 
ovaries are sacrificed, the uterus should be 
removed as well. If but one tube and ovary 
arc taken, the uterus should remain in 
spite of its size, unless its peritoneal surface 
is so denuded as to invite future trouble. 
Omental grafts may be considered in this 
type of case. Ovarian transplants are 
almost without value, the ovary faring 
best when left where it is found. Yet it is 
my experience that surgical separation of 
the ovary from the tube, accomplishes 
much for function but little for the relief 
of symptoms. 

In my own work, with a large amount of 
clinical material in the wards of two 
large hospitals, I have not thought or 
acted except conservatively for the last 
fifteen years. Many operations have been 
done, not always wisely, sometimes un- 
necessarily, never for expediency, and 
always after careful consideration of all 
the factors in the problem. End-results are 
difficult to appraise, but repeated review 
convinces me of the soundness of conserva- 
tive treatment. 
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THE TECHNIQUE AND ADVANTAGES OF WORKING WITH THE OPEN Dt ‘ODENt M IN- 

STOMACH RESECTION FOR PEPTIC ULCER* 

R. Russell Best. m.d. 


OMAHA, NEB. 


A LI HOUGH repeated attempts have 
j \ been made to solve a technique 
whereby the modern surgeon could 
perform gastrointestinal operations with- 
out t he opening of the lumen, the results 
have not been satisfactory. After having 
served as an assistant in the von Habcrcr 
clinic, I am convinced that in stomach 
resections it is an advantage to work with 
a free wide open duodenum. As compared 
with the usual clamp method, I feel quite 
certain the incidence of peritonitis is not 
higher. 

It is a matter of controversy as to 
indications and advisability of gastric 
resection in peptic ulcer, particularly duo- 
denal ulcer and it is not the purpose of this 
paper to discuss this general question. 
Gastric resection has not only been criti- 
cized because of its higher mortality, 
which occurs because of the magnitude 
of the operation, but also it has frequently 
been stated that the percentage of perma- 
nent cures is no higher as compared with 
gastroenterostomy. From the number of 
patients with gastroenterostomies reoper- 
ated upon in the von Haberer clinic, I feci 
that the last statement is not correct. If 
in a reported series of cases the incidence 
of poor results is shown to be as high in 
resection as in gastroenterostomy, the 
faulty factor may not be in the principles 
of the operation but in the fact that the 
duodenal ulcers were not removed at the 
operation. As regards poor results. I 
particularly refer to so-called recurrent 
ulcers. The method of working with the 
open duodenum as used by Prof, von 
Habcrcr materially increases the possi- 
bilities of seeing and removing difficult 
duodenal ulcers. 

The operation of choice in the clinic is 
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the Billroth i and without using damps 
one is able to perform this operation more 
frequently. By means of the end to end 
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anastomosis the vt««mach empties directly 
Into the duodenum whose muc<*us mem- 
brane and alkaline fluids are particularly 
adapted to the handling of the acid con- 
tents of the stomach. Natural!;. , marginal 
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ulcers can less frequently complicate the 
operation. The direction of flow of intes- 
tinal contents is maintained and mechani- 



Fig. 2. Duodenum has been mobilized. Guide sutures 
arc placed to control duodenum, avoiding use of 
clamps. Duodenal ulcer is present on anterior wait 
above line of cautery incision. 



Fig. 3. Anterior 33 all of duodenum has been opened and 
posterior 3 \'all of duodenum is being examined. There 
are t 33 0 ulcers present. It is probable Io 33 er ulcer 
33 ould not have been seen or removed by clamp 
method. 

cal complications are less to be feared. 
Prof, von Haberer has never seen stricture 
of the duodenum following his technique 


of a Billroth i. Further, only one segment 
of the gastrointestinal tube is disturbed, 
eliminating opening of the jejunum and 
secondary symptoms from surrounding 
adhesions and angulations. The danger 
of herniation into the transverse mesocolon 
is also eliminated. 

Briefly, the technique in resection is 
carried out in the following manner. The 
right gastric and right gastroepiploic 
arteries are doubly ligated and cut. By 
means of very fine instruments (Fig. i), 
repeated small bands of tissue are doubly 
ligated and the tissue cut between the 
ligatures. The tying off and freeing of 
repeated strands of tissues on all sides of 
the duodenum gradually mobilizes the 
duodenum. Adequate mobilization of the 
duodenum, exact hemostasis and minimum 
tissue damage are most important. A 
normal serosa on the posterior surface of 
the duodenum is an absolute prerequisite 
for a Billroth i. The ligations of the gastro- 
hcpatic and the gastrocolic omenta are 



Fig. 4. Free duodenum is further examined. Small piece 
of gauze attached to string has been inserted into 
duodenum to prevent regurgitation. Clamp has been 
placed on stomach and is being brought into approxi- 
mation with duodenum. 

then completed. A Doyen clamp is placed 
just above the pylorus and the peritoneal 
cavity packed off with gauze. The pylorus 
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is grasped between the thumb and two 
fingers of the left hand and slight tension 
made. Guide sutures are then placed on 
the upper and lower margins of the duo- 
denum at about the planned level of 
severance (Fig. 2). These guide sutures 
are not tied but held slightly taut by an 
assistant. They serve to control the duo- 
denal stump and thereby avoid the neces- 
sity of a clamp. A clamp on the duodenum 
not only traumatizes the tissue but also 
prevents the operator from seeing ulcers 
on the posterior wall which may be 
included in the clamp or are below the 
clamp. Without doubt, it is more fre- 
quently possible to do a Billroth 1, the 
most physiological-anatomical operation, 
when no clamp is used on the duodenum. 
By means of an electric cautery, the 
anterior wall is severed on a line below the 
level of the ulcers (Fig. 2). Usually a very 
small amount of duodenal contents escapes 
but this is quickly sponged away. The 
mucosa of the posterior wall of the duo- 
denum is carefully inspected (Fig. 3). A 
small sponge on a string is then inserted 
into the duodenum to prevent any regurgi- 
tation of duodenal contents. The cautery 
then cuts through the posterior wall and 
by direct inspection the line of incision 
can in most instances be carried below the 
ulcers. With a clamp on the duodenum 
one does not onfy fail to see these posterior 
ulcers but also fails to remove them. If a 
duodenal ulcer cannot be removed, the 
Billroth 2 becomes the operation of choice. 

Occasionally a posterior ulcer has pene- 
trated into the pancreas and the tissue 
above and below the ulcer can be separated. 
The adherent perforation is burned off 
of the pancreas with a fine cautery, avoid- 
ing if possible opening of the ulcer. The 
area is further cauterized and covered 
with pancreatic capsule. 

The stump of the duodenum is again 
closefy inspected (Fig. 4). If a normal 


serosa is present on the posterior surface 
of the duodenum, a Billroth 1 is carried 
out. Occasionally the posterior wall of 



Fig. 5. Layer of interrupted Lembert sutures has been 
inserted securing stomach and duodenum. Anasto- 
mosis is then completed according to technique of 
Prof, von Haberer. 


the duodenum is too short to make a safe 
anastomosis and rarely there occurs too 
much tension when the stomach and 
duodenum are approximated. An anterior 
Billroth 2 with an enteroenterostomy is 
then the operation of choice. 

CONCLUSIONS 

Provided that resection has been decided 
upon, working with the free open duo- 
denum offers an excellent means to see 
and remove ulcers of the duodenum 
which many times are concealed in the 
closed clamp method. Another very impor- 
tant advantage is that the thin walled 
duodenum is not traumatized by a clamp. 
Further, the end to end anastomosis is 
the most pltysiological-anatomical opera- 
tion and by working with the open duo- 
denum, it can be performed more fre- 
quently and with less difficulty. 



INTESTINAL OBSTRUCTION 

DUE TO HERNIA IN DUODENOJEJUNAL FOSSA* 

Joseph A. Lazarus, m.d., and Arthur A. Rosenthal, m.d. 


new 

B ECAUSE of their rarity, peculiarity 
of anatomical features and the diffi- 
culty of establishing a preoperative 
diagnosis, internal or retroperitoneal hernias 
are of especial significance to the surgeon. 
Up to the end of 1928, Garber reported, 
from a series of 134 cases, only 5 which 
were diagnosed prior to operation or 
autopsy 

CASE REPORT 

A. L.; female, aged seventy-eight years, was 
first seen May 18, 1930, complaining of gen- 
eralized abdominal pain accompanied by 
vomiting and constipation of nine days’ dura- 
tion. There was no jaundice. Very little flatus 
was passed. Urinary symptoms were absent. 
There was no cough or loss of weight. Tem- 
perature was normal during this entire period. 

The family history was negative as to malig- 
nancy and tuberculosis. The patient had had 
no miscarriages. 

There was a definite history of attacks of 
indigestion, upper abdominal pain, vomiting, 
abdominal distention and constipation for the 
last twenty-five years. She had never noticed 
any evidence of tumefaction in the abdomen; 
nor had she ever had a serious illness or opera- 
tion. The climacteric occurred at the age of 
forty-eight. 

Physical examination showed a female, about 
seventy-eight years of age, who appeared toxic 
and dull. Breath was foul smelling and the 
tongue dry. Pulse rate was 120 per minute, 
temperature I04.2°f., and respirations 24. 
Superficial lymph nodes were not palpable. 
The heart and lungs were normal. Blood pres- 
sure was 80 systolic and 50 diastolic. The 
abdomen was distended and there were no 
tumor masses seen or palpated. Peristaltic or 
antiperistaltic waves could not be detected. 
There was definite rigidity of the abdomen and 
an indefinite resistance felt in the left hypo- 
chondrium. Vaginal and rectal examinations 
were essentially negative. The knee jerks were 
not elicited. 


YORK 

The patient’s poor physical condition pre- 
cluded the taking of a blood count and urine 
analysis. She was taken immediately, upon 
admission to the hospital, to the operating 
room, the diagnosis being intestinal obstruction. 

The abdomen was opened by one of us 
(J. A. L.) through a 4 ’ 4 in. right upper rectus 
muscle splitting incision. A quick search re- 
vealed the liver, stomach and gall bladder nor- 
mal. With the exception of dilated loops of 
small intestine, nothing was seen or felt in the 
abdomen on general exploration. Since we 
knew that a lesion must be present, a rapid 
evisceration was performed upon hot towels 
and upon following the dilated loops of small 
intestine it was soon discovered that they led to 
a pocket in the fossa of Treitz. Ten feet of 
cyanotic gut were withdrawn from the pouch. 
This was wrapped in hot towels and after 
fifteen minutes the establishment of good circu- 
lation was accomplished. The mouth of the 
pocket was obliterated with 2 interrupted cat- 
gut sutures. Following the release of the incar- 
cerated intestine the abdomen was closed in 
layers. The operation was performed under 
spinal anesthesia and during its entire course a 
small duodenal tube, introduced through the 
nose, was left in the stomach and considerable 
intestinal contents evacuated. The patient was 
sent back to the room with this tube in situ. 
Fluid was forced by skin, rectum and through 
the duodenal tube. 

Several hours later the patient suddenly 
went into collapse, the temperature rising to 
ioS^f. and died. Autopsy could not be obtained. 

Certain recesses or peritoneal pockets 
are normally present within the abdominal 
cavit3 r which merit interest because of 
their capability of causing internal her- 
nias. The largest of these is the omental 
bursa; the others falling into 3 groups, 
namely: duodenal, cecal and intersig- 
moidal. The duodenal fossa is subdivided 
into (a) the inferior duodenal fossa (b) 
the superior duodenal fossa (c) the duo- 
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denojejunal fossa or fossa of Treitz. The 
last-named is the one with which this paper 
is concerned. 

This fossa can best be seen by pulling 
the transverse colon upward and pushing 
the jejunum downward and to the right. 
It is bounded on the right by the abdominal 
aorta, on the left by the left kidney, 
above by the pancreas and below by the 
left renal vein. It is normally 2 to 3 cm. 
deep and its orifice, directed downward and 
to the right, is nearly circular and will 
admit the tip of the little finger. 

Studies of duodenojejunal hernias have 
all been based on the original investigations 
of Treitz who explained the occurrence of 
these peritoneal recesses or pockets on 
the basis of a failure of complete fusion 
of the peritoneal leaf during the process 
of rotation of the various parts of the 
alimentary tract from the straight vertical 
tube stage of early embryonic life to the 
definitive position assumed by the various 
components of the alimentary tube in 
later fetal life. The anatomico-embryologi- 
cal construction of the duodenojejunal 
fossa has further been studied by Jour- 
nesko, Bender and Lukianow, 1 Moynihan, 2 
Andrews, 3 Gruber, 4 Landzert, 5 Eppinger, 6 
Waldeyer, 7 Broesike, 8 and Eisler and 
Fisher. 9 These observers have described 
various pockets in the fossa of Treitz 
which make the subject a bit confusing. 
There are 2 locations however which are 
significant as regards the formation of 
Treitz s hernia: that is the upper horn 
of the duodenojejunal fossa carrying the 
inferior mesenteric vein and the lower 
horn in which according to Broesike 
the so-called mesocolic recess occurs. 

Andrews believes that Treitz’s hernia is 
due to a congenital anomaly in the develop- 
ment of the peritoneum. Basically the 
anomaly results from a developmental 
and rotational restriction of the duodenum 
and intestinal loops, as a result of which 
there occurs a false position of the intes- 
tinal loops which prevents the formation of 
normal adhesions of the mesentery with 
the posterior parietal peritoneum resulting 


in the formation of large pockets or hernial 
sacs. The supposition of Treitz and Wolms 
that the duodenojejunal fossa may distend 
from the pull exerted by the intestine 
to such a degree as to form a true hernial 
sac has been doubted by Garber in the 
light of recent embryological knowledge. 

Indisputable signs in the recognition of 
duodenojejunal hernia other than the 
position of the inferior mesenteric vein 
are the anatomical position of the hernia, 
the size of the sac and its content, usually 
a large portion of small intestine. 

A correct preoperative diagnosis is ex- 
ceedingly difficult to make as is borne out 
by the fact that only 5 cases were correctly 
diagnosed; (1) by Abraszow, (1) by Vau- 
trin, (1) by Staudenmeyer, and (2) by 
Haberer. These have been established 
either b}^ operation or necropsy. 

Garber considers the following symptoms 
of a Treitz hernia as very suggestive: 

1. Dyspeptic phenomena such as con- 
stipation, diarrhea, and a sense of heaviness 
in the abdomen. 

2. Periodic distention of the abdomen. 

3. Sensation of an elastic tumor in the 
left hypochondrium. 

4. Tympanitic resonance over the 
abdomen. 

In the acute stage the signs of ileus with 
the presence of a palpable tumor in the 
left hypochondrium help to establish the 
diagnosis. In any intra-abdominal crisis 
if one would always consider the possi- 
bility of internal hernia, incorrect diagnosis 
and subsequent improper treatment would 
be avoided. 

In the treatment of these hernias the 
sac should be resected if the vessels permit, 
followed by obliteration of the hernial 
orifice with sutures. After removing the 
hernial contents, all that is necessary, at 
times, is to close the aperture with a few 
sutures. The prognosis depends upon the 
interval elapsing between the onset of 
symptoms and the institution of treat- 
ment. Operation, performed early, warrants 
a good prognosis. 

[For References see p. 538.] 



A CLINICAL DISCUSSION OF 

NON'ROTATION OF THE LARGE GUT 

WITH REPORT OF TWO CASES* 

Nelson A. Ludington, m.d. 

NEW HAVEN, CONN. 

C ASE i. Dr, Stetson attended W. B., porary relief of abdominal pain followed, 
a sixteen year old boy through three The doctor was finally able to persuade the 
mild abdominal episodes within a parents to accept his diagnosis of appendicitis 



Fig. i. Complete non-rotation of colon. Barium enema. 


period of three months. On each occasion there 
was a history of indiscretion in diet. There 
was no history of attacks prior to his first 
observation of the case. The cramp-like pain 
was on each occasion local from the start, and 
located about midway between the umbilicus 
and the symphysis pubis in the midline and 
about equally across the lower abdomen both 
to the left and to the right of the midline. No 
definite local point of maximum tenderness 
could be elicited. Each attack lasted about 
thirty-six hours. The first two were afebrile. 
In the third attack his temperature reached 
99. 4° f . by mouth. Pulse ranged in the eighties. 
He vomited once with each attack, about 
three hours after the onset of pain and tem- 



Fig. 2. Conditions of primitive alimentary tract at 
fifth week. The three main subdivisions are seen to 
constitute three loops — foregut, midgut and hindgut. 
Aorta is representative of axis of body. From it the 
three loops arc suspended by their common mesen- 
tery, in sagittal plane. In mesentery special arterial 
blood supply for each loop is represented. Midgut 
loop is already large and has been extruded into 
umbilical cord. The cecai bud is appearing. 

Prc-arterial mesentery is indicated by vertical shad- 
ing. Postarterial mesentery is indicated by horizontal 
shading. (From Fig. 179, p. 253. Dott, N. M. Ano- 
malies of intestinal rotation. Bril. J. Sure., 11: 251, 
1923-1924.) 

and the patient was admitted to the New' 
Haven Hospital May 25, 1930. 

On admission, temperature, 99° f ., pulse 84, 
white blood corpuscle count, 14,600. Seventy- 
nine per cent polymorphonuclears. There was 
an area of tenderness just to the right of the 
midline 2 in. below’ the umbilicus. The right 
rectus was more resistant than the left in its 


I am indebted to Dr. Paul R. Stetson for the privilege of using the first case herein recorded and whose roentgeno- 
gram is Fig. 1. The other case occurred some years ago. Submitted for publication February 13, 1931. 
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lower segment. There were no bladder symp- 
toms. The abdomen was uniformly tympanitic. 
An enema in the afternoon had yielded a good 


(fork 



Fig. 3. Same stage as preceding figure, viewed from 
ventral aspect. Same points are brought out. Note 
especially right-sided position of small intestine and 
left-sided disposition of large at this early stage 
of rotation process. In condition referred to as 
“non-rotation” these relations are maintained. 
(From Fig. 172, p. 255, Dott, N. M. Idem.) 

result (mother’s statement). There was on 
reason to suspect that the appendix occupied 
any but the usual position in the abdomen. 

A McBurney incision disclosed only a mass 
of small intestines. Following the parietal 
peritoneum down from the wound across the 
psoas muscle failed to locate a mesocolon. 
We arrived at the spine. Search upward, 
through the extended original incision, exposed 
a normal gall bladder. The greater curvature 
of the stomach was brought into the wound 
and presented a curious appearance. It was 
entirely devoid of gastrocolic mesentery from 
the pylorus to a point well to the left of the 
midline of the greater curvature. The vessels 
of the greater curvature were small and the 
spaces between those visible on the anterior 
wall of the stomach were much wider than 
usual. Nothing abnormal was noted in the 
lesser curvature. The duodenum was picked 


up and followed down for about a foot. It 
was freely movable on a long mesentery. It 
did not cross the spine. It was not fast to the 





Fig. 4. Representing conditions of alimentary tract 
about eighth week. First stage of rotation is being 
accomplished. Arrow indicates pressure being exerted 
by left umbilical vein on pre-arterial loop, forcing 
it downwards and to right. Note narrow duodeno- 
colic isthmus at base of loop, with superior mesen- 
teric artery running through it. (Copied from Dott. 
Idem.) 

spine. I did not examine the foramen of 
Winslow. 

Reaching across the abdomen I was unable 
to find any great omentum. I could feel some- 
thing attached to the extreme left of the greater 
curvature of the stomach but could not bring 
it into view. I could not identify a transverse 
colon. 

Shifting to the pelvis, the cecum was found 
deep in the hollow of the sacrum in about 
the midline. That is the ileocecal valve was 
about in the midline but the bulk of the cecum 
occupied the left pelvis. The ileum entered the 
cecum from the right side instead of entering 
from the left as is usual. The appendix was 
rather longer than usual but otherwise appeared 
quite normal on the outside. Its mesentery was 
free as was that of the cecum which delivered 
into the wound easily. The vessels appeared 
quite as usual. 

Routine appendectomy and wound closure. 
Uneventful convalescence. 

Pathological Note: Cross-section. The speci- 
men consists of an appendix which measures 
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about n cm. in length by 7 mm. in greatest 
diameter. Throughout it is fairly uniform in 
size. The serosa presents a greyish appearance. 





Fig. 5. Conditions of alimentary tract at tenth week. 
It will be seen that the pre-arteriai segment of the 
loop — the small intestine — has increased in length 
disproportionately to post-arterial segment, and 
that its mesentery has shared its rapid growth. 
Cecum and adjacent colon have grown relatively 
thick. Temporary umbilical hernia is in process of 
reduction. Small intestine is seen entering abdomen 
on right side of superior mesenteric vessels and pass- 
ing to left side of abdomen behind mesenteric vessels 
to fill up available space. Vessels are held forward 
to umbilicus by cecum, w hich still lies in sac. Second 
stage of rotation is in progress. (Copied from Dott. 
Idem.) 

It does not appear particularly congested. 
When opened longitudinally the lumen of the 
appendix is seen to be patent throughout. No 
fecaliths are present. The wall appears to be 
the usual thickness. The mucosa presents a 
somewhat greyish surface. Sections taken for 
microscopic examination. Dr. Claiborn. 

Microscopic. Sections of the appendix show 
a mucosa, the epithelium of which is absent in 
areas. The submucosa is infiltrated heavily 
with round cells and the germinal centers of 
the lymph follicles are large, with clear cells. 
The muscularis and serosa are not abnormal 
in appearance. 

Final Diagnosis: Vermiform appendix. No 
pathological diagnosis. Dr. Lindskog. 

The roentgenogram w as made about a month 
after operation. 


Subsequent questioning failed to elicit any 
history of abnormal abdominal sensation, bowel 
movement, or particularly any indication .of 



Fig. 6. Conditions of alimentary canal about eleventh 
week. Second stage of rotation is complete — cecum 
is now in contact with posterior abdominal wall in 
right loin. It will now be seen that midgut loop has 
rotated on axis of superior mesenteric vessels through 
270° from its original sagittal plane. Essentials of 
permanent disposition of viscera have been attained. 
(Copied from Dott. Idem.) 

partial obstruction. Six months after operation 
there was no abnormality found on physical 
examination. 

Mayo has called attention to the possi- 
bility of determining the left-sided location 
of the colon by percussion. In this case 
knowing that the colon was so located 
it was possible to demonstrate an increased 
area of tympany on the left side with a 
less resonant right lower iliac area. This 
left-sided area of resonance varied a good 
deal however. Shortly after a stool it 
scarcely exceeded the usual limits of 
descending colon tympany in the average 
individual. When the large gut was dis- 
tended the increase in the extent of this 
tympanitic area was quite marked, extend- 
ing occasional^ as far as the midline. The 
right iliac percussion note naturally re- 
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mained unchanged. As far as this particular 
case is concerned then, and no further (for 
this is the only case that I have had the 
opportunity to study, it appears that: 
the finding of an increased left-sided 
tympany at a single examination is more 
or less a matter of chance; 2, the finding 
on repeated examination of a variable 
and at times markedly increased area of 
left-sided tympany, below the umbilicus, 
associated with a constantly -present rel- 
atively dull area in the normal location 
of the cecum in the right iliac fossa is 
suggestive of non-rotation of the large 
bowel. Definite diagnosis is readily attained 
by .v-ray examination. 

Lon W. Grove of Atlanta 1 reports a 
case in a male twenty-seven years old, 
with a history of abdominal pain and 
diarrhea, definitely related to meals, and 
persisting since infancy. Grove diagnosed 
the condition, adjusted the colon over into 
its normal position, and got a symptomatic 
cure. He does not publish the x-ray plates 
taken after operation. Presumably the 
anatomical situation was materially altered. 
He attributed the persistent symptoms to 
mechanical irritation caused by adhesions 
between the duodenum and the non- 
rotated colon. 

Ordinarily the condition of non-rotation 
of itself is symptomless. There is however 
an increased liability to intestinal obstruc- 
tion due to volvulus chiefly, and occurring 
in about one-half the number of cases 
during the first few days of life. Dott 
especially calls attention to this situation 
as a more frequent cause of intestinal 
obstruction in the first few daj's of life 
than is generally appreciated. Of 13 cases 
of malrotation in which the condition 
gave rise to symptoms 6 occurred in the 
early postnatal period; 7 developed ob- 
struction in after years. The remaining 35 
of a total of 48 cases which Dott collected, 
including 3 of his own were discovered 
accidentally. They were symptomless. 

Case 11. Anna C., aged sixty-five, single. 

1 Ami. Surg., 91: 6i5~6iS, 1930. 


Was admitted to Grace Hospital Oct. 16, 1919, 
with an acute intestinal obstruction of two 
days’ duration, and a history of obstinate con- 



Fig. 7. Reversed rotation of midgut loop. Midgut loop 
has rotated in clockwise direction through 90°, from 
original sagittal plane. Thus colon is brought to 
lie behind mesenteric vessels and duodenum in front 
of them. These are the only noticeable defects, viscera 
otherwise attaining normal positions, though of 
course their anterior and posterior surfaces are 
reversed. (Copied from Dott. Idem.) 

stipation which had existed “always, ” and 
which produced frequently recurring attacks of 
pain and vomiting relieved by enemata and 
laxatives. The site of the obstruction was found 
in the lower reaches of the ilium “about 2 ft. 
from the ileocecal valve.” Here the gut was 
fast to the posterior abdominal wall by its 
mesentery of no length. The leaves of the 
mesentery here attached formed an arch under 
which the small intestine had crawled, jamming 
a coil of gut in the acute angle formed by the 
faulty attachment of mesentery to the posterior 
abdominal wall “to the left of the spinal 
column.” Compression of this loop was visible 
and there were 4 small hemorrhagic areas on the 
peritoneal surface of the bowel at the point 
of constriction. The constriction relieved by 
mobilizing the deficient mesenteric attachment 
of the terminal ileum permitted the collapsed 
terminal ileum to fill readily. But it was then 
found that the mesentery itself was twisted 
clockwise through 180° or more and it was 
necessar3 r that “the entire small intestine be 
rotated from the left to the right side” 
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(anticlockwise) of the abdomen through 180° to 
accomplish “the straightening out of the mes- 
entery.” (The quotations arc from my own 





Fig. 8. Malrotation of midgut loop. Reversed rotation 
of prc-arterial segment through 90° in clockwise 
direction. Arrested rotation of post-arterial segment. 
Mesentery is folded over as on a hinge, at line of 
superior mesenteric artery. (Copied from Dott. Idem.) 

operative records.) This case was probably an 
early stage of volvulus superimposed on non- 
rotation for at the conclusion of the operation 
there were small intestines lying to the right of 
the cecum. This patient made an uneventful 
recovery and some seven years later died of 
pneumonia. Her constipation persisted. 

The accompanying diagrams together 
with their legends need no additional 
explanation to make clear the conditions 
obtaining in malrotation of the colon. A 
clear concept of these conditions would 
have been invaluable to me in 1919. Based 


thereon the surgeon confronted unex- 
pectedly with an obviously anomalous 
abdomen can greatly expedite his work 
both in interpreting and meeting the 
particular indications of the problem in 
hand. Moreover these patients should be 
appraised of the existence and character 
of their anomaly and told that they are 
more likely to develop intestinal obstruc- 
tion than is the general run of mankind. 
In this manner they are safeguarded 
against an unwelcome and unusual hazard 
of life. 

Reference to the figures will make it 
apparent that finding himself engaged in 
an anomalous abdomen the operator will 
naturally turn his attention to two per- 
tinent observations: 

1. The relation of the duodenum to the 
origin of the superior mesenteric arterj*. 
Does the duodenum pass under the artery, 
fast to the spinal column, and is it retro- 
peritoneal? Or does it lie free in the abdo- 
men, with a mesentery, wholly unrelated 
to the origin of the superior mesenteric, and 
continuous with and indistinguishable from 
the jejunum? 

2. Does the transverse colon pass under 
the origin of the superior mesenteric 
artery as in Figure 7, or does it not? 

These are the key points in determining 
the variety of malrotation present. 

It is beyond the purpose of this article 
to discuss the embryology or mechanics of 
the production of these faulty rotations of 
the colon. To those interested I recommend 
the study of the original article by Nor- 
man M. Dott of Edinburgh, 1 from which 
the accompanying diagrams were copied. 

'Brit. J. Surg., 11: 251-286, 1923-1924. 



SPONTANEOUS RUPTURE OF THE ESOPHAGUS 

FOLLOWING VOMITING* 

Lewis F. Smead, m.d. 

TOLEDO, OHIO 


T HE following case is reported because 
of its rarity and because it is interest- 
ing that serious injury to the esopha- 
gus may result from severe vomiting. 
Moreover, the fact that the marked ab- 
dominal symptoms present led, as in many 
other recorded cases, to laparotomy, should 
attract the attention of the abdominal 
surgeon. Most of the cases, in the literature, 
of actual rupture of the esophagus have 
been in men but Vinson of the Mayo 
Clinic 27 has reported 9 cases in which, as 
the result of the vomiting of pregnancy, 
serious damage has been done to the lower 
esophagus. All of his patients who re- 
covered, developed strictures in the lower 
third of the esophagus. Two of them died, 
one from an abscess of the mediastinum 
and the other from an esophageal hemor- 
rhage. Still another developed a peri- 
esophageal abscess and recovered following 
drainage into the esophagus. The vomiting 
of a dark, blood} 7 material was a prominent 
symptom and most of the patients com- 
plained of a substernal pain. It is certain 
that Vinson’s cases were the direct result 
of the vomiting of pregnancy. Two factors 
seem to have been responsible for the 
trouble. The first was direct mechanical 
trauma to the wall of the lower esophagus, 
which, in the case to be reported in this 
paper, resulted more seriously in the actual 
rupture of the esophagus. The second 
factor was described by Zenker 4S and Von 
Ziemsen in 1878 as esophagomalacia. It 
was their belief that as the result of vomit- 
ing the lower esophagus is exposed to the 
prolonged chemical and digestive action of 
stomach contents and the reaction thus 
induced, especially in weakened indi- 
viduals, predisposes to more serious results 
from inflammation and trauma. 


The case which led to this report was 
that of an active business man aged fifty. 

For ten years this patient had had all the 
usual symptoms of duodenal ulcer. The diag- 
nosis had been confirmed by definite x-ray 
findings. He had also had a stricture of the 
lower esophagus which had caused considerable 
difficulty in swallowing. In spite of these condi- 
tions he had been quite comfortable and had 
been gaining weight. 

At seven o’clock on the morning of February 
3, 1928, the patient began to have abdominal 
pain and vomited strenuously for the following 
two hours but was able to bring up only a 
small amount of blood. Suddenly at 9.00 a.m. 
he experienced a very severe pain in his epi- 
gastrium and left lower thorax. He was not 
relieved by H grain of morphine. 

When seen at 12.00 noon he was in great 
distress. The whole abdomen was hard and 
extremely tender in the epigastrium. His 
breathing was difficult and he groaned con- 
stantly. He was lying doubled up on his left 
side with his thighs flexed. His temperature 
was ioo°f., pulse 120, systolic blood pressure 
120, diastolic 75, and respirations 30. The red 
blood count was 4,500,000, hemoglobin 70 per 
cent white blood count 8800, with polymor- 
phonuclear cells 70 per cent. The urine showed 
albumin 180 mg. per 100 c.c., sugar negative, 
and acetone positive. Examination of the chest 
showed no definite pathology except what 
might be explained by a recent cold. There was 
no emphysema of the neck at any time during 
the illness. 

In the light of a definite history of duodenal 
ulcer a diagnosis of an intra-abdominal per- 
foration was made and the abdomen opened. 
There was no perforation of the stomach or 
duodenum. There was, however, a volvulus of a 
loop of the lower ileum causing an acute ob- 
struction. The pylorus was markedly con- 
stricted by the old ulcer and the dilated stom- 
ach distended with about 3 qt. of fluid. 

The following day he was much worse. There 
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was no vomiting but he was restless and in 
shock and perspiring profusely. He complained 
of pain in his chest and of labored breathing 
with inability to take fluids by mouth or to 
clear mucous from his throat. His temperature 
was I03°F., pulse 140 and respirations 40. 
There was now a definite pneumothorax on the 
left side and the heart was displaced to the 
right. The breath sounds were diminished 
throughout the left chest and there was fluid 
dullness in the left thorax posteriorly. He died 
at 9.00 p.m., thirty-six hours after the onset of 
his severe pain. 

A post-mortem examination, fifty minutes 
after death, showed a greatly distended small 
bowel and a loop of gangrenous ileum. The 
pylorus was stenosed. The left lung was col- 
lapsed and the pleural cavity filled with a thin, 
brown fluid with a fecal odor. The pleura was 
covered with exudate and greatly inflamed. 
There was a stricture of the esophagus 5 cm. 
above the diaphragm with an internal diameter 
of 4 mm. Between the stricture and the dia- 
phragm there was a complete rupture of the 
esophagus 2 cm. long connecting the lumen of 
the esophagus with the mediastinum and left 
pleural cavity. The fluid in the left pleura 
contained many gram-negative bacilli, strepto- 
cocci, staphylococci and gram-positive diplo- 
cocci. The right lung was completely adherent 
to the chest wall, effectively preventing rupture 
into the right pleural cavity. The patient also 
had a chronic interstitial nephritis and an early 
coronary sclerosis. 

The esophagus above the stricture was nor- 
mal except for one area of chronic inflammation 
in the submucosa. Just below the stricture there 
was quite normal stratified squamous epithe- 
lium but still lower toward the rupture, a de- 
nuded area with a smooth base of dense fibrous 
tissue showing marked chronic inflammation. 
Below the rupture the epithelium showed 
glands resembling those of the stomach but less 
developed. A transverse section taken at the 
level of the rupture showed a mucosa with 
glands resembling gastric glands. A little away 
from the edge of the rupture there was an area 
denuded of epithelium. The mucosa and sub- 
mucosa and muscularis showed a chronic 
inflammation. At the edge of the rupture there 
was some necrosis and a deep laceration in the 
mucosa extending away from the rupture. The 
outer layers of the esophagus and surrounding 
connective tissue showed an acute inflamma- 
tion. The cardia and fundus of the stomach 


showed chronic catarrhal inflammation and 
erosion of the mucosa and thickening of the 
submucosa. 

The sequence of events is as follows: The 
primary vomiting was initiated by the volvulus 
of the ileum. The distended stomach could not 
quickly empty itself because of strictures in 
the pylorus and esophagus. The fluid from the 
stomach was therefore forced by vomiting into 
the lower esophagus and being unable to pass 
the stricture, was driven through the chron- 
ically diseased esophageal wall into the medi- 
astinum and left pleural cavity. The adhesions 
of the right lung to the chest wall prevented a 
rupture into the right pleura. Death was due 
to shock, intestinal obstruction, and acute 
infection of the mediastinum and the left pleura. 

The first case of rupture of the esophagus 
from vomiting was reported in great detail 
in 1724 by Boerhaave 5 and the second in 
1788 by Drydcn , 11 a military surgeon in 
Jamaica. Fitz 15 in 1S77 reported a case 
and reviewed the literature to date. He 
rejected a number of cases, which were 
undoubtedly authentic, on the basis that 
they were due to post-mortem digestion. 
It has been rather difficult to disabuse the 
minds of the profession on this point but 
the occurrence of some 30 cases, since that 
time, under such similar circumstances 
and with such uniform symptoms and 
physical signs, has made the argument of 
less value. Sir Morell Mackenzie 53 reported 
a case in 1886 and fully discussed the 
subject, reviewing the cases to date. In 
1900 Bowles 6 and Turner collected 18 
cases and reported 1 of their own. In 1914 
Irving J. Walker ' 50 found 22 cases including 
1 of his own. He excluded 10 cases, many 
of which could well have been accepted. 

A bibliography of all cases to date is 
appended to this paper. 

One must reject from this group cases 
of rupture of the esophagus from such 
causes as tuberculous bronchial glands, 
pyogenic mediastinal abscesses, carcinoma, 
lues, aneurisms, direct trauma from foreign 
bodies, diverticula, acute gangrenous sto- 
matitis, and chemical burns. 

The etiology of this accident is now clear 
and well established. A patient with a full 
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stomach vomits or retches violently and 
ejects fluid into the esophagus with such 
force and such suddenness that the pres- 
sure cannot be relieved quickly as it 
usually is by the escape of fluid through 
the esophagus. The force is therefore 
exerted against the walls of the stomach 
and esophagus, and a rupture occurs at the 
weakest point which is the lower end of the 
esophagus. Mackenzie removed the esopha- 
gus at some 18 post mortems and produced 
rupture by water pressure and found that 
rupture occurred in all but i in the lower 
third under a pressure of from 5 to n lb. 
The rent was always longitudinal, the 
muscle giving away first and finally the 
mucosa. 

As explained before, it is not necessary 
to presuppose any obstruction of the 
esophagus during vomiting as a cause of 
rupture. In several cases, however, rupture 
occurred while the patient was making a 
violent effort by retching and coughing to 
dislodge a piece of meat from the gullet 
and in 2 cases, including the 1 reported 
in this paper, the accident occurred with 
vomiting in the presence of an esophageal 
stricture. The musculature of the lower 
esophagus is largely voluntary and that in 
the lower end is involuntary. It is probable 
that a spasm of the circular voluntary 
fibers of the upper esophagus during vomit- 
ing or even a lack of their coordination 
with the muscles of the lower esophagus 
might cause an obstruction during the act 
of vomiting. Again, the unyielding nature 
of pharvngeal outlet between the cricoid 
cartilage and the sixth cervical vertebra 
may be a point of relative obstruction 
during vomiting. 

Whether an absolutely normal esophagus 
can be ruptured by vomiting under the 
conditions just described is difficult to 
prove because of the condition of the organ 
when examined post mortem. Nevertheless, 
in many of the cases reported there is every 
reason to believe that the esophageal wall 
was of normal strength before rupture. 
It is not unreasonable to believe that a 
pressure of from 5 to 1 1 lb., found neces- 


sary to rupture the normal esophagus, 
could result from severe straining and 
vomiting. Undoubted^, the strength of 
the esophageal wall varies in different 
individuals. The organ, too, may be weak- 
ened by scars, strictures, dilatation, ulcera- 
tion, chronic inflammation, such as that of 
alcoholism and that following prolonged 
vomiting and regurgitation. Fitz 12 in 1886 
made the following statement: “There 
exists the certainty that a previously 
healthy oesophagus may be suddenly 
ruptured by muscular action.” 

The rupture of the esophagus may ex- 
tend only into the mediastinum with acute 
mediastinal cellulitis or abscess formation. 
Usually, the tear extends through the 
mediastinum and pleura into one or the 
other pleural cavities, more frequently the 
left. When this occurs the' lung on the 
affected side soon collapses and the pleura 
becomes the site of an extensive and viru- 
lent inflammation comparable to a general 
acute peritonitis. Death is largely due to 
sepsis from this cause. When the rupture 
is into either pleural cavity the mediasti- 
num is always involved, as the path of the 
rupture must pass through the mediasti- 
num. The infection of this space is therefore 
added to that of the pleural cavity. When 
the rupture is only into the mediastinum 
both pleural cavities usually contain bloody 
fluid and when the rupture extends into 
one pleural cavity the other shows bloody 
fluid at post mortem. In 1 case the peri- 
cardium contained bloody serous fluid. 

The laceration in the wall of the esopha- 
gus has always been immediately above 
the diaphragm and longitudinal in all cases 
except 2. In that of Boerhaave 5 the gullet 
was torn entirely across just above the 
diaphragm and in that of Tandler 39 the 
laceration was transverse. The left and 
posterior walls of the esophagus have most 
often given away and the right and an- 
terior, less frequently. The tears have been 
from in. to 2 in. long. The walls of the 
esophagus near the tears have frequently 
shown signs of chronic inflammation or 
other pathology but in many cases nothing 
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has been found which could not be ex- 
plained by the violently acute process 
present in the mediastinum and pleural 
cavity. 

The origin of the emphysema appearing 
first in the neck above the suprasternal 
notch has given rise to considerable specu- 
lation. It most probably arises from air 
forced into the mediastinum from the 
stomach at the time of rupture or from the 
air in the pleural cavity. It is well known 
that violent coughing or straining with or 
without tracheal obstruction may be fol- 
lowed by subcutaneous emphysema. The 
pneumothorax itself may arise from air in 
the stomach or from air swallowed after 
the accident and may therefore be delayed 
at times for several hours. 

The victims of spontaneous rupture of 
the esophagus’ have usually been men of an 
average of forty-two years, often alcoholics, 
who during the act of vomiting or retching 
have experienced sudden severe pain in 
the upper abdomen or lower chest; most 
frequently in the left lower chest and back. 
The vomiting has always taken place 
after a full meal or at least when the stom- 
ach was full and nearly always some blood 
has appeared in the vomitus. The pain has 
been of a severe character unrelieved by 
large doses of morphine. The patients 
assume a sitting position stooping forward, 
or a similar position lying on the involved 
side. They do not want to lie flat on their 
backs as in abdominal perforations. Fre- 
quently, they relate that at the onset of 
their pain they had a feeling as of some- 
thing tearing or giving away in the lower 
thorax. The patients are found in con- 
siderable shock with dyspnea and cyanosis 
as characteristic symptoms. 

If the rupture takes place into the pleural 
cavity there will soon be evidence of 
pneumothorax, displacement of the heart, 
diminution of the breath sounds, changes 
in the expansion of the lower chest and 
fluid dullness. These chest signs and symp- 
toms will not be characteristic if the 
rupture extends into the mediastinum only 
and frequently not in the first few hours 


when the rupture is into the pleura. Some 
patients complain of an increase of pain 
on swallowing or eructating. A peculiar 
symptom has been the presence of emphy- 
sema appearing first above the suprasternal 
notch and spreading to the chest, abdomen, 
and even scrotum. This symptom has been 
present in two-thirds of the eases reported. 
The patients have complained of more or 
less pain and soreness in the epigastrium 
or whole abdomen and muscle spasm has 
usually been present. These symptoms 
have led in a number of eases to a diagnosis 
of an intra-abdominal perforation and 
unnecessary surgery. The whole clinical 
picture is one of a serious accident to the 
thoracic or abdominal viscera in which 
profound shock and sepsis rapidly develop. 

The onset of this clinical picture with 
vomiting followed by abdominal pain, 
soreness, and muscle spasm will require 
the ruling out of such acute abdominal 
conditions as ruptured peptic ulcer and 
acute hemorrhagic pancreatitis. However, 
the pain referred to the lower thorax, the 
marked dyspnea and cyanosis should lead 
immediately to a careful examination of 
the chest. The presence of diminished 
breath sounds, pneumothorax, cardiac dis- 
placement, and fluid dullness will justify a 
paracentesis of the pleural cavity. If 
stomach contents arc found in the aspirated 
fluid a diagnosis is assured provided 
diaphragmatic hernia can be ruled out. 
The x-ray is of value in proving the 
presence of the pneumothorax, lung col- 
lapse, and heart displacement. The diag- 
nosis of the rupture in the esophagus by 
means of a barium meal, although it might 
be conclusive, will not be practical because 
of the condition of the patient. In case the 
esophageal rupture is into the mediastinum 
only, an accurate diagnosis will be difficult. 
The x-ray with or without a barium meal 
will be helpful. An examination with the 
esophagoscope will suffice if the patient 
can be controlled. The presence of emphy- 
sema in the neck will lead to at least a 
suspicion of esophageal rupture. 

The treatment of a case of rupture of the 
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esophagus, if one is so fortunate as to make 
an early diagnosis, will depend upon 
whether the rupture has taken place only 
into the mediastinum or into the pleural 
cavity on one side or the other. The 
rupture into the mediastinum will result 
in an extensive cellulitis more often than 
an abscess because of the force with which 
infected stomach contents is driven into 
the loose cellular tissue of the mediastinum. 
An abscess may be diagnosed, opened and 
treated through an esophagoscope but the 
drainage of a mediastinal cellulitis in this 
way will be entirely inadequate. The lower 
posterior mediastinum has been drained 
for acute mediastinitis by removing the 
lower ribs at the costovertebral angle on 
the right or left side. The operation is 
known as posterior mediastinotomy. The 
serious condition of the patient, however, 
will make this procedure extremely hazard- 
ous and of doubtful value. When the 
rupture takes place into the pleural cavity, 
free and prompt drainage of the cavity is 
imperative. In such a case, if the patient 
survives the infection of the pleura and the 
accompanying mediastinal involvement, 
he will develop an esophageal fistula which 


will probably close spontaneously. Feeding 
through a duodenal tube or gastrostomy 
will of course be required. Later, dilation 
of the esophagus to prevent stricture will 
be necessary. 

RESUME 

1. Rupture of the esophagus may follow 
vomiting. 

2. Serious damage to the esophagus has 
followed the vomiting of pregnancy. 

3. The ruptured esophagus has often 
been abnormal before the rupture. 

4. Probably a normal esophagus can be 
ruptured by vomiting. 

5. Rupture of the esophagus from vomit- 
ing can occur only when the stomach 
is full. 

6. Abdominal pain, soreness, and muscle 
spasm suggest intra-abdominal pathology. 

7. Thoracic pain, dyspnea, cyanosis, 
emphysema of the neck, and physical 
signs in the chest following vomiting should 
suggest esophageal rupture. 

8. In rupture into the pleura, thoraco- 
tomy is imperative. 

9. A case of spontaneous rupture of the 
esophagus following vomiting is reported. 
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PERFORATION OF THE CECUM RESULTING IN 
INVAGINATION OF THE SMALL BOWEL INTO 
THE LARGE INTESTINE WITH AN ILEOCECAL 
INTUSSUSCEPTION WITHIN A COLIC 
INTUSSUSCEPTION* 

H. D. Eisnr.RO, m.d. 

NEW YORK 


T HE causes and variations in the 
production of intussusception are 
manifold. Almost all, however, can 
be classified and the mechanism of their 
production explained. The case to be 
presented is such that a careful survey 
of the literature on this subject failed to 
reveal one of a similar type. Its explanation 
must be to some extent problematical. 

E. P. Female, five and one-half months old. 
Admitted to Harlem Hospital December 22, 
1929. Died December 22, 1929. 

Family History: irrelevant. 

Past History: normal delivery, no previous 
illness, medical or surgical. 

Present History: on December 16, 1920, child 
became ill, vomited a large amount of milk and 
water. Child cried loudly, fell asleep and awoke 
suddenly and cried again. Vomiting continued 
December 17 and 18, following all food intake. 
After December 18, child did not vomit until 
December 22, the day of admission to the 
hospital. Vomiting continued throughout the 
day; at first of recently ingested food, and then 
bile colored fluid. Bowels had not moved since 
December 16, 1929. Enema returns consisted 
of clear fluid with mucus and blood. 

Physical Examination: reveals an acutely ill 
baby of five and one-half months. , 

Head: anterior fontanclle open and sunken. 
Eyes: deeply set with black rings around 
them. Pupils dilated and equal, reacting to light. 

Mouth: mucus membrane and lips dry, 
tongue coated and brown. 

Face: cold and pale. 

Neck: no retraction. 

Chest: heart rapid and feeble. 

Abdomen: no adenopathy, markedly dis- 
tended, no rigidity, tenderness on palpation 
over left lower quadrant. No masses palpable. 
No visible peristalsis. 

*Prcsentcd to the Clinical 


Rectal Examination: sphincter dilated, anus 
covered with a pinkish discharge. About 1 1 2 
cm. within the sphincter a hard indurated 
timbilicated mass can be felt. This mass extends 
up within the rectum as far as the examining 
linger can be inserted. Around this mass can 
be felt the rectal mucosa. 

Extremities: cold. 

Clinical Pathology: urine acid, albumin 1 
plus, with a few hyaline casts. Positive acetone. 
White blood corpuscles, 14,000. Poiymor- 
phonuclears, 81 per cent. Lymphocytes, 19 per 
cent. 

Diagnosis: intussusception. 

Operation: December 22, 1929 at 6 p.m. 
Bight lower paramedian incision. Serous fluid 
found on opening the abdomen. Mass felt 
extending from the ileocecal region to the 
sigmoid. Appendix and cecum cannot be seen 
(Fig. t, a and n). The mass proved to be an 
intussusception. After the apex of the intussus- 
ception was reduced to the middle of the trans- 
verse colon, reduction was difficult. At this 
time the appendix, cecum, and the ileum which 
was severed 10 cm. from the ileocecal valve, 
came into view (Fig. 1 c). Through a perfora- 
tion of the cecum was seen an everted ulcer- 
ated patch of mucosa, and going through this 
perforation was found the ileum, which was 
not intussusccpted but invaginated. This was 
reduced by gentle traction and the oral severed 
end of the ileum was located. There was an 
escape of fcccs as the oral end of the ileum was 
delivered. Simultaneously with the reduction 
of the intussusception to the middle of the 
transverse colon, two bursting rents occurred 
at the antimesenteric border of the ascending 
and transverse colon (Fig. 1 d). The condition 
of the child at this time was so precarious that 
a rapid resection of the large bowel to the 
splenic flexure was performed. The distal end 
of the splenic flexure was invaginated with a 
double purse string suture. A tube was inserted 
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into the severed oral ileum, which in turn was 
sutured to the lower end of the incision. Rou- 
tine closure with in situ and pelvic drainage. 

Pathological Report: December 29, 1929. 
Clinical diagnosis, intussusception; source of 
specimen, bowel resection. 

Gross Report: the specimen consists of the 
cecum, ascending and transverse colon with 10 
- cm. of ileum. There are two fresh rents, one at 
the antimesenteric border of the ascending 
colon 8 cm. in length, the other at the anti- 
mesenteric border of the transverse colon 5 
cm. in length. The distal end of the colon is 
crushed by a clamp. The aboral end of the 
ileum is gangrenous and sharply demarcated. 
Between the ileum and the appendix is a per- 
foration, 2 cm. in diameter, the edges are 
everted, congested and swollen, with an exu- 
date. On section an ulcerated patch of mucosa 
is seen just below and fusing with the lower 
border of the perforation. 

Microscopical Examination: none made. 

Progress Notes: temperature on admission 99 0 
f., ioo°f. before death. Pulse too rapid to 
count. Respirations 48. Two hundred fifty 
cubic centimeters saline clysis given at 3.30 
p.m. Soapsuds enema given at 4 p.m., returned 
clear with particles of mucus, no blood. Five 
hundred cubic centimeters saline clysis given 
at 5.30. p.m., 500 c.c. saline clysis given at 
7 p.m. Patient died at 8.55 p.m. 

Comnient: the exact sequence of the events 
which brought about this mechanism of 
obstruction must be one of conjecture. A 
possible explanation of the mechanism is given. 

An early perforation of the cecum occurred. 
This assumption is based on the appearance of 
the perforation with its everted mucosa at the 
lower border. The area involved was hemor- 
rhagic and covered with a fibrinous exudate. 
How the perforation was produced is difficult to 
state. 

The ileum became invaginated through this 
perforation into the ascending and transverse 
colon. The blood supply to the involved ileum 
was not impaired except at a point 10 cm. from 
the ileocecal valve. Here it was severed, the 
result of a circular area of gangrene. 


The ileum in this position in all probability 
acted as a tumor and caused an ileocecal 
intussusception. The primary ileocecal intus- 
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Fig. 1 a. Pathology found at operation, b. Enlargement 
of a., focusing upon the ileocecal region and ascending 
colon, a. heavy black line indicates serosa, b. cellular 
line indicates mucosa, c. invaginated ileum, d. areas 
of severed gangrenous ileum within the cecum, c. 
edges of perforation in cecum, f. everted mucosa of 
cecum, presenting itself at lower border of perfor- 
ation. g. ileocecal intussusception, h. colic intussus- 
ception. c. Pathology found after apex of intussus- 
ception was reduced to middle of transverse colon, 
c. invaginated ileum, d. areas of severed gangrenous 
ileum, c. edges of perforation in cecum, f. everted 
mucosa of cecum, presenting itself at lover border of 
perforation, d. Specimen removed at operation, i. 
rent in the ascending colon, j. rent in transverse colon. 

susception could not continue as such, as it 
was prevented b} 1 - the invaginated ileum within 
the ascending colon. Peristalsis still being 
present, the invaginated small intestine and 
ileocecal intussusception continued as a single 
apex resulting in a true colic intussusception. 



L'SHAPED RUBBER TUBE FOR DRAINING 
THE BILIARY TRACT* 

Edmund Horgan, m.d., m.sc. 

WASHINGTON, D. C. 


I N many operations upon the biliary 
tract some form of drainage is indis- 
pensable. Either the ordinary rubber 
catheter brought into use by Mayo 
Robson 1 or the rubber T-tube whose use 
was advised by Denver 2 of America and by 
Kchr 5 of Germany is usually employed in 
draining the common and hepatic bile ducts. 

When a catheter is used a soft, pliable 
one should be chosen. It can have numerous 
lateral eyes to facilitate the internal and 
external drainage of bile. The fenestrated 
end of the catheter is placed in the bile 
duct pointing towards the liver. The bell 
end of the catheter passes through the 
incision in the duct and the incision in the 
abdominal wall. The chief disadvantages 
in the use of the catheter are that it can- 
not be fixed securely in the bile duct for 
prolonged drainage, and that scar forma- 
tion and stricture may result from damage 
done to the duct wall by the anchorage 
sutures. As the catheter cannot be bent at 
at a right angle without obliterating its 
own lumen, it must lie in a long curve 
that allows it to slip out of the bile duct. 
Leakage of bile round the catheter some- 
times occurs when after a few days the 
tube becomes loosened. Strong sutures 
must be used to fasten the catheter in 
place. There is considerable tugging and 
pulling at these sutures which may result 
in tearing the duct walls. In the healing 
which follows such as injury scar tissue 
may be formed, and contraction of this 
scar tissue may lead to a stricture of the 
bile duct. 

The rubber T-tube ensures free internal 
drainage of bile and prevents back pres- 
sure in the liver by allowing external 
drainage if the bile cannot flow through 
to the duodenum. The T-tube remains 
in position when it is placed in the lumen 
of a bile duct, and the duct wall can be 
closely sutured about it. There are, how- 
ever, two important disadvantages in 


the use of the T-tube; first, that its removal 
frequently causes damage by tearing the 
wall of the bile duct; second, that when 
an attempt is being made to pull the T-tube 
out of the wound the stem may break off 
leaving the transverse portion in the duct. 
Stricture of a bile duct has followed the use 
of a T-tube when the duct wall has been 
torn during the removal of the tube. As 
the portion of the T-tube projecting 
through the abdominal wall is pulled, ten- 
sion is exerted through the stem of the 
tube on its transverse portion which is 
pulled upwards at its center against the 
opening in the bile duct. The force neces- 
sary to draw the double arms of the T-tube 
out of the drainage opening could easily 
dilate the opening sufficiently to cause 
the soft and friable walls of a healing duct 
to collapse, or the force might be great 
enough to split the duct transversely for 
more than half of its circumference. The 
tearing and subsequent healing of the duct 
wall would result in a scar which might 
later contract and cause a partial or com- 
plete occlusion of the duct’s lumen. Kehr , 3 
who frequently used the T-tube in his 
operations on the biliary tract, tried to 
prevent the tearing of the duct walls by 
cutting off one end of the transverse 
portion to }.•> cm. Kchr 5 also discovered 
in his use of the T-tube that its early 
withdrawal tore out the sutures which 
had been placed in the choledochotomy 
wound. McArthur 4 and others have re- 
ported that stricture sometimes occurs 
following the tearing of the duct wall 
during the removal of a T-tube. It should 
be borne in mind that any form of bile- 
duct drainage may predispose to stenosis, 
and that infection in the fistulous tract 
may also cause necrosis and sloughing 
of the duct wall with subsequent stenosis. 
Therefore the catheter or T-tube cannot 
be blamed for every case of stricture which 
occurs following their use. Not only may 
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the removal of a T-tube injure a duct 
wall, but when the stem of the tube is 
being pulled it may break off and leave the 
transverse portion in the bile duct. When 
this happens it becomes necessary to 
operate upon the patient in order to 
remove the transverse portion of the T-tube 
from the duct. This accident happened to 
Kehr 3 in one of his early cases and it has 
also happened to others (Fig. i). 

In order to overcome the disadvantages 
of the ordinar}’- rubber catheter and the 
rubber T-tube I have devised an L-shaped 
rubber tube for draining the biliary tract. 
The L-shaped catheter provides a means 
of both internal and external drainage of 
bile, it can be securely fastened in a bile 
duct for temporary or prolonged drainage, 
and it can be easily removed at any desired 
time without injuring the duct wall. 
The L-shaped tube is a catheter with 2 
in. of its end bent almost at a right angle. 
This bent portion of the tube has six 
eyes to facilitate drainage, one in the tip, 
one in the elbow, and four placed laterally. 
The L-shaped catheter is made in sizes 
16 and i8f,, which we have found best 
suited for drainage. When the L-shaped 
catheter is to be used to drain a bile duct 
the short, bent portion of the tube, which 
can be cut off to any desired length, is 
inserted into the duct through a choledo- 
chotomy wound or through a small slit 
made in the duct wall above or below 
a reconstruction. The tip of the catheter 
can therefore point either downwards 
towards the duodenum or upwards towards 
the liver. The fenestrated portion of the 
tube which lies within the duct prevents 
swelling or edema from occluding or 
constricting the lumen of the duct, and 
in the case of a reconstruction supports 
the line of suture. This fenestrated portion 
of the tube also supplies a means of 
through-and-through drainage of bile. 
Should there be a temporary obstruction 
which prevents bile from flowing into 
the duodenum it can drain externally 
through the long portion of the tube 
which passes through the slit in the duct 
wall and out of the abdominal wound. 


When the L-shaped catheter has been 
placed in position in the bile duct the 
opening of the duct is tightened about it 



Common bile duct' 

c 


Fig. 1 . Manner in -which common bile duct might be 
damaged in withdrawing a rubber T-tube. a. Siiowing 
opening in common bile duct being dilated and duct 
being pulled upwards when tension is made on stem 
of T-tube to withdraw it. n. Showing relative amount 
of dilatation necessary to puli two arms of T-tube 
through drainage opening, c. Showing common bile 
duct torn transversely by force exerted in order to 
bring both arms of T-tube through opening in duct 
wall. 

by suture. After the suture is knotted it 
is wound about the catheter to hold the 
tube securely in the duct. The bell, or 
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funnel, end of the catheter is brought 
out of the upper end of the abdominal 
wound. To hold the catheter in the 



Fig. 2. L-shaped rubber catheter for draining common 
bile duct. a. Showing L-shaped rubber catheter in 
common bile duct. It will be noted that the eye in 
the elbow and the one in the tip of the L-shaped 
catheter provide a means of continuous (low of bile 
when there is no obstruction in the duct. It will also 
be noted that the lateral eyes in the L-shaped catheter 
will facilitate external drainage if there be an obstruc- 
tion. n. Method by which L-shaped catheter can be 
held in place with silkworm suture during first two 
weeks after operation, c. Method by which L-shaped 
catheter can be held in place with adhesive straps 
after wound has healed sufficiently to remove sutures. 

abdominal wall and to prevent its being 
pulled out after the operation, a silkworm 
suture may be fastened into the skin 
which can include the external sheath 
of the rectus muscle. The suture ends 
should be wound about the catheter and 
tied. To hold the catheter in position 
after the wound was healed, two strips of 
adhesive plaster may be placed along 
opposite sides of the tube and extended 


outwards on the skin. It has been found 
that better results follow when drainage is 
maintained for a considerable time. The 
drainage tube should be left in place for 
several weeks or several months depending 
upon the conditions which were found at 
operation and the character of the bile 
flowing through the tube during convales- 
cence. Before the drain is removed it should 
be clamped off for two or three days to 
make certain that bile is flowing into the 
duodenum. The E-shaped drainage tube 
can be removed by traction being made 
on that portion which projects out of the 
abdominal wound. The tube will then slip 
out easily without tearing or dilating the 
opening in the duct. The small drainage 
opening through which the tube passed 
usually heals quickly (Fig. 2). 

ADVANTAGES OF THE TUBE 

1. It can be introduced easily into the 
common or hepatic bile duct. 

2. It can be placed with its tip towards 
either the liver or the head of the pancreas. 

3. It has an opening at the tip and one 
at the elbow, making a communicating 
channel from the upper portion of the bile 
duct to the lower for the continuous pass- 
age of bile. 

4. It has four lateral eyes to ensure 
drainage in case the opening in either 
end becomes plugged. 

5. The bell, or funnel, end provides a 
means of external drainage if an obstructing 
mass or edema prevents internal drainage. 

6. Drainage can be maintained by hold- 
ing the catheter in place with a silkworm 
suture during the first ten days or two 
weeks, and later with strips of adhesive. 

7. The catheter can be withdrawn easily 
without damaging the duct wall. 

8. There is no danger of breaking off a 
portion of the tube during its removal. 

REFERENCES 

1. Robson, A. W. M. The surgical treatment of 

obstruction in the common bile-duct by con- 
cretions. Lancet, i: 1023-1027, 1902. 

2. Deaver, J. B. Hepatic drainage. Brit. Af- 

821-825, 1904. • 

3. Kehr, H. Zur Hepaticusdrainage. Zcntralbl.f. Chir., 

36: 3-5, 1909. 

4. McArthur, L. L. Repair of the common bile duct. 

Ami. Surg., 78: 129-138, 1923- 



GALL-BLADDER DISEASE* 

B. B. Ranson, Jr., m.d., f.a.o.s. 

MAPLEWOOD, N. J. 


C HRONIC infection of the gall blad- 
der, with or without the presence of 
stones, is of fairly frequent occur- 
rence. Its recognition is not difficult and 
the importance of proper treatment gen- 
erally appreciated. A series of 65 cases 
treated surgically at the Orange Memorial 
Hospital, during the past three years, has 
demonstrated some interesting conditions 
and taught some valuable lessons. The 
result of this experience and the observa- 
tions made, form the basis for this discus- 
sion of the subject. 

The diagnosis of gall-bladder disease is 
usually apparent from a fairly consistent 
clinical history. The familiar syndrome of, 
“indigestion” flatulency, belching of gas, 
epigastric distress; accompanied b}' recur- 
rent attacks of pain in the upper right 
quadrant of the abdomen, radiating be- 
neath the scapula, indicates gall-bladder 
pathology. The discomfort varies in degree 
from merely a sense of fullness, to severe 
colicky seizures, requiring an opiate for 
relief. There may be nausea and vomiting 
and an attack may be followed by jaun- 
dice. The usual type of individual is one 
who is inclined to an excess of fat, about 
forty to fifty years of age, women being 
more frequently attacked than men, the 
average being 3 to 1. Deaver aptly ex- 
presses it, “fair, fat and forty.” There were 
60 women and 5 men in our group, the 
average age being forty-six, the oldest 
seventy and the youngest nineteen. 

In addition to the given symptoms, the 
greatest aid to correct diagnosis is chole- 
cystography. The information obtained 
from an x-ray study, after the method 
developed by Graham, which consists in 
the employment of the dye, sodium tetra- 
iodophenolphthalein, either orally or intra- 
venously, is of great value. The concen- 
tration of this dye within the gall bladder, 


delineates its contour, demonstrates irregu- 
larities and shadows, and the rapidit}' 
with which the gall bladder empties after 
a fat meal. The failure of the dye to enter 
the organ indicates an obstruction, from 
some cause, either in ducts or ampulla; 
all of these are factors upon which deduc- 
tions as to the condition of the gall blad- 
der, may be made. 

In a recent article, 1 Kirklin of the Mayo 
Clinic, reports that correct diagnosis may 
be made in approximately 90 per cent of 
cases. He also states in a series of 287 
cases, that the oral method proved as 
satisfactory as the intravenous. Most of 
our recent cases have been radiographed 
and the roentgenologist’s report substan- 
tiated. Some of the patients, with typical 
clinical histories, have been operated upon, 
without previous x-ray stud}'. 

In an interesting paper recently read 
before this society, Dr. Reitter discussed 
this aspect and he reported a high percent- 
age of positive findings; of 70 cases coming 
to operation, the diagnosis was confirmed 
in all but 3. The present method of admin- 
istering the dye has been satisfactory in 
our experience. Cholecystography has been 
the means of a better knowledge of the 
physiology of the gall bladder. It has been 
shown to be the storehouse for the reserve 
supply of bile, a place for its concentra- 
tion and its regulated supply. The gall 
bladder is full during fasting and empties 
its contents during active digestion. In the 
absence of the gall bladder, some of its 
function is assumed by the ducts and it 
has been well established that an individual 
may enjoy good health in the absence of 
the organ. The experiments of Rous, 
McMaster and Aschoff 2 indicate that the 

1 KirJdin. Coll. Pap., Mayo Clinic, 1929, p. 136. 

2 Rous and MacMaster, The concentrating activity 
of the gall bladder. J. E.xper. Med., 33: 731, 1921. 
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chief function is that of a regulator of bile 
supply. 

The study of the blood is of value in the 
cases of acute gall-bladder infections, just 
as it is in infections elsewhere; a leucocyto- 
sis indicates the relative degree of infection, 
the development of suppuration, etc. The 
estimation of bile pigment content of blood 
serum is a help in determining an obstruc- 
tive jaundice. The indirect quantitative 
method of van den Bergh is probably the 
most reliable. This depends upon the 
presence of bilirubin in the blood: high 
concentration would indicate an obstruc- 
tive jaundice. The icterus index test when 
showing a stationary or rising curve, 
would indicate the existence of an obstruc- 
tive jaundice. The van den Bergh test was 
used in some of our cases, to determine 
whether the jaundice present was due to 
obstruction or to a hematogenous cause. 

The causative factors of gall-bladder 
disease are somewhat uncertain, but the 
factor of infection plays the chief role. 
The organ may harbor the ordinary 
bacteria of infection in its walls: stasis with 
poor drainage; the presence of stones, 
which irritate the mucosa of the lining, 
just as any foreign body furnishes ideal 
conditions for both acute and chronic 
inflammation. The existence of pregnancy 
predisposes to disease of the biliary tract, 
because of the great increase of cholesterol 
at this time, and the disturbance of choles- 
terol metabolism is an important etiologi- 
cal factor, as has been emphasized by 
Whipple. 1 

The excessive ingestion of fats, such as 
olive oil, may have some bearing on the 
frequency of its occurrence in Italian 
women. The existence of a chronic appendi- 
citis, in conjunction with cholecystitis, is a 
frequently observed occurrence. The fac- 
tors of this relationship are not definite. 
Graham states 1 in its consideration, that 
the most plausible connection between the 

1 Whipple, A. O. Pathogenesis of lesions of biliary 
tract. Nelson’s Loose Leaf Surgen., page 467. 

: Graham, Cole and Copher. Disease of gall bladder 
and bile ducts, page n~. 


two organs is by the lymphatics, rather 
than by the blood stream, through the 
liver. In our series, evidence of the exist- 
ence of definite disease of the appendix was 
demonstrated in 37 cases, or 56.9 per cent. 
We have made it a rule to remove the 
appendix in all cases where feasible, and 
in which there were no contraindications. 
In 2 cases, small fibroid, string-like 
atrophied appendices were left in situ. In 
one man his appendix could not be demon- 
strated. In 5 cases, because of the serious 
condition of the patient, the appendix 
was not examined. In Judd’s series at the 
Mayo Clinic, chronic appendicitis was 
found in 31 per cent. The appendix had 
been previously removed in 19 cases, or 
29 per cent. It has not been possible to 
determine whether an examination of the 
gall bladder was made in all of these cases 
at the time of original operation, but the 
frequency of this occurrence is an argu- 
ment for careful examination of the gall 
bladder in all cases. 

The treatment of gall-bladder disease 
by biliary drainage after stimulation with 
magnesium sulphate, has been extensively 
employed. Vincent Lyon developed a 
technique which was claimed to be effective 
and which is still employed by some 
internists. It undoubtedly has been ef- 
fective in some of the cases of chronic 
cholecystitis with stasis and without 
calculi. Four of our cases were so treated, 
without relief. It is our opinion that 
chronic cholecystitis and colelithiasis are 
surgical conditions. Many individuals may 
have gallstones without active symptoms. 
In operating upon patients for other con- 
ditions, their presence may be discovered. 
Autopsies reveal the presence of stones m 
subjects who gave no history of such 
disease. Nevertheless, the presence of 
stones in a gall bladder or ducts, offers a 
definite menace to an individual’s well 
being and sooner or later, clinical symp- 
toms become apparent. The typical mani- 
festation of presence of calculi, is the 
occurrence of colic, which happens more 
often when small calculi are being forced 
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into the ampulla or ducts. Stones vary in 
size from a millet seed to an egg; may be 
single or the entire gall bladder be filled. 
The composition varies from the simple 
cholesterol calculus to those containing a 
large proportion of calcium, which gives 
a more definite shadow in the x-ray films. 
In our 65 cases, calculi were found in the 
gall bladder alone, in 33 instances, 51 
per cent; in the gall bladder and cystic 
duct in 7 cases; in the common duct in 5 
cases, 9.2 per cent; in the hepatic duct in 
1 case, 1.5 per cent. There were evidences 
of chronic infection of the gall bladder with 
thickening, discoloration of the walls, 
sections showing pathological changes in 
3 1 cases, 47.6 per cent, in which there were 
no calculi. In one group comprising 14 
cases, there were firm, well organized 
bands of adhesions between the gall 
bladder and the duodenum, stomach and 
liver. These cases were all attended by 
symptoms suggesting the presence of 
calculi and yet none were found. One case 
showed an hour-glass contraction at the 
middle of the gall bladder. In one there 
was a broad band of adhesions from the 
fundus of the gall bladder, encircling the 
pylorus and distorting the cap. Some of 
these adhesions may be congenital bands, 
such as are known to occur elsewhere 
within the peritoneal cavity, a fact which 
has been emphasized by Dr. Alfred Taylor 
of New York. Radical treatment of these 
cases is followed by a complete relief of 
symptoms. 

Where the cystic duct is obstructed by 
calculi, the gall bladder becomes function- 
less and in 3 cases, Mrs. T. No. 41, and 
Mrs. F. No. 59, and Mrs. H. No. 57, 
hydrops developed, the organ distending 
to four times the normal size. Usually the 
stones can be gently milked back into the 
gall bladder from the cystic duct; but 
where impacted, the duct should be incised 
and the stones removed. The duct should 
be thoroughly exposed and clamped well 
above its entrance into the common duct, 
for it is in this procedure that many of the 
accidents occur, which are followed by 


scar tissue deformity and obstruction of the 
common duct. In 1 case, Mr. M., a patient 
of Dr. Hunt’s, a cholesterol stone, the size 
of a marble, had become impacted in the 
cystic duct and ulcerated partly through 
the wall; there were also calculi in the gall 
bladder in this case, which were not demon- 
strated by the x-ray. An uneventful 
recovery and relief of symptoms followed 
his operation. 

Prior to the time of the present series 
was the single case of hepatic duct obstruc- 
tion which was instructive. The history of 
this patient was as follows: 

Case i. Mrs. M. aged forty-one, had fre- 
quent attacks of gallstone colic from 1916 until 
the date of her first operation, January 24, 
1921, at which time a large number of gall- 
stones were removed and the gall bladder 
drained, the appendix being removed at the 
same time. She remained well for eight months, 
when epigastric distress and flatulency re- 
turned. One year after the operation, she had 
an attack of colic similar to original seizure; 
such attacks occurred at varying intervals 
until January 19, 1924, when she was reoper- 
ated upon, for suspected gallstones. None were 
found but the gall bladder was buried in 
adhesions and the cystic duct sharply kinked. 
The gall bladder was removed. In separating 
adhesions, a small duct, apparently a branch 
of the hepatic, was injured with a leakage of 
bile following; drainage was established and 
except for the development of a cystitis, she 
made an uneventful recovery, remaining well 
until July 7, 1925, one and a half years after the 
second operation. At this time she had an 
attack of jaundice lasting two weeks; this was 
followed by intermittent attacks until they 
became persistent in November. Common duct 
obstruction was suspected from a calculus 
which had not been discovered. On December 
11, 1925, the abdomen was re-opened, common 
duct found patent without stones; a stricture of 
hepatic duct was found 1 ^ in. from entrance 
into liver; the duct was incised and two firm 
masses of inspissated bile removed, a free flow 
of bile from the upper end of duct obtained; a 
small rubber tubing, 2 in. long, was introduced 
into duct, after surrounding adhesions were 
freed, the tube having a strong linen thread 
attached, which was drawn out through the 
wound. The duct was sutured and the area 
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covered with omentum, drainage tube inserted 
and abdomen closed. She made an uneventful 
recovery, the tube was removed through the 
abdominal wound on the twenty-sixth day. 
There was a small amount of bile leakage for 
two days. She left the hospital on the thirty- 
eighth day and has been in excellent health 
since. 

There have been 5 cases of stone in the 
common duct in our series. Calculi in the 
common duct may be overlooked and it is 
important to search carefully for their 
presence. This should be done by free 
exposure of the duct, to give good visualiza- 
tion and careful palpation. If the history 
be suggestive, and there be any doubt, 
the duct should be explored by probe or 
small rubber catheter. If the stone be 
small, it may be delivered through the 
cystic duct, or if impacted, through an 
incision directly over it. One of our cases, 
No. 2 , Mrs. H., had a calculus in the 
ampulla of Vatcr. It was necessary to 
mobilize the duodenum by incising the 
parietal peritoneum, rotating inward, thus 
exposing the common duct down to its 
entrance into the duodenum. In cases 
where symptoms persist following chole- 
cystectomy, the possibility of a common 
duct stone should be considered. One of 
our cases, Mrs. S., who was operated upon 
on October 8, 1929, stones being found in 
the gall bladder and cystic duct, has had 
a recurrence of pain; there has been no 
jaundice or severe pain and careful x-ray 
study reveals nothing, but she may have a 
small common duct calculus. 

Some cases of common duct obstruction 
from stricture, are those in which some 
form of difficulty has been encountered at 
the original operation; for example, in the 
attempt to control hemorrhage, the hepa- 
tic or common duct may be grasped by 
forceps and a contraction occur following 
the application of a ligature. The cutting 
of the cystic duct too close to the common 
may be followed by a contraction at that 
point. There were 3 cases of common duct 
obstruction from stricture. One interesting 


case of common duct obstruction was 
reported at the hospital clinical meeting. 

Cask m. This was an Italian woman fifty- 
one years of age, on whom a cholecystectomy 
was done December 1, 1928. Her abdomen was 
closed without drainage and had to be re- 
opened on the seventh day for leakage of bile 
from remnant of cystic duct. She was dis- 
charged as cured January 6, 1929, and remained 
well until November, 1929, when she became 
jaundiced, which condition steadily increased 
until January 28, 1930, when at operation a 
stricture of the common duct at point of en- 
trance of cystic duct was found. A t tube was 
introduced, the jaundice clearing promptly and 
she was discharged as improved on February 
22 with tube in situ. The tube remained, with 
the patient in good health, until May 12, 1930, 
nearly four months, when it was removed. In 
July, two months after its removal, inter- 
mittent attacks of jaundice began to occur, 
becoming deep and persistent during the first 
part of September. On Sept. 27, 1930, further 
exploration revealed a contraction and con- 
striction of the lower end of the duct, from scar 
tissue, the lumen being practically obliterated 
at the point corresponding to the portion of 
the lower limb of the t tube. The upper part of 
the duct being patent, it was dissected free 
and sutured into the wall of the duodenum, 
around a t tube, one end of which projected 
into the lumen of the duodenum and the other 
short end upward into the duct, the whole being 
then surrounded by omentum, a tight anasto- 
mosis having been made. The jaundice dis- 
appearing entirely in two weeks, the patient 
left the hospital with the tube in situ, on 
October 29, one month and two days after 
operation. She has remained well, with normal 
bile in stools, since. This tube may be removed 
and replaced by an indwelling plain tube, 
which can be discharged through the intestine 
later. However, this patient was in good health 
during the four months in which the t tube was 
within the duct, from January to May; partial 
obstruction occurred from contraction of the 
scar tissue at the point of exit of t tube, within 
two months after its removal and complete 
obstruction after four months. Her normal 
supply of bile has now been restored to the 
duodenum, by means of the anastomosis 
reinforced by the tube dwelling within this 
anastomosis. 
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My plan lias been to leave the tube in 
situ for an indefinite time, so long as the 
patient remains well and then remove it 
when a well organized fistulous tract may 
have time to form. A very comprehensive 
article on the sequelae of the gall bladder 
infections by Dr. Denver, in the Journal 
of the American Medical Associatioji, No- 
vember 29, 1930, cites some very interesting 
observations, one of which will be quoted. 

Just one word about T tube drainage. The 
mucous membranes are very tolerant to rubber. 
The retention catheter, for example. I had one 
patient, who wore a retention catheter for 
fourteen years and he remained perfectly well. 
If the urethra is tolerant to a rubber tube, why 
not the common duct? Some of my patients 
wear the t tube indefinitely with equal toler- 
ance. One woman wore one for Jour years. Then 
I had great trouble getting her to let me take 
it out, because three operations done previously 
were followed by recurrence. 

This gives me great comfort in my 
management of the case in question. 

Case iii. The third case of common duct 
obstruction was a woman, Mrs. C., operated on 
May 3, 1930. Her gall bladder had been removed 
in 1923 and her health had remained good for 
four years or until 1927, when she had her first 
attack of jaundice. The periods of jaundice 
became more frequent and of longer duration 
and on her admittance she was deeply jaun- 
diced. At operation the stump of cystic duct 
was found adherent to under surface of liver. 
The t tube being left in for two weeks, the 
jaundice disappeared promptly and she made a 
good recovery and has remained well since. 

Case iv. One other case, Mrs. F., No. 18, 
operated upon May 22, 1928, was closed with- 
out drainage and had to be re-opened on the 
sixth day for biliary leakage. The patient 
developed a pleurisy with effusion and was in 
the hospital for twenty-six days. She made a 
good recovery and is today in good health. 

Eighteen cases were closed without 
drainage and of these, 2 cases had .to be 
re-opened. This was due to some error in 
technique on our part. Possibly the ligature 
on the cystic duct slipped, but such an 
accident should not occur; if it should, a 
drain would preclude serious complica- 


tions. In the Annals oj Surgery, September, 
1930, Saunders reports the end-results in 
500 cases of cholecystectomy. In 172 cases 
or 34.4 per cent, the abdomen was closed 
without drainage. It was not necessary to 
re-open the abdomen in a single case, nor 
had there been evidence of leakage of bile 
into the peritoneal cavity. Richter of 
Chicago was one of the first to advocate 
closure in these cases. Many cases can 
undoubtedly be closed with safety, but 
the patient’s best interest is assured by 
the introduction of a small rubber catheter 
drain, which can safely be removed on the 
fifth day, the wound being well healed by 
the twelfth or fourteenth day. This is the 
routine practiced at the present time. 

We believe that cholecystectomy should 
be the procedure of election. A gallblad- 
der which has been drained and left in situ, 
may be the seat of further calculus forma- 
tion, does give symptoms from adhesions 
and increases the likelihood of further 
surgical complications. There are certain 
conditions, such as an acute gangrenous gall 
bladder, empyema of the gall bladder 
with jaundice and patients who are very 
poor surgical risks, in whom cholecv- 
tostomy should be done, because as in 
other acute emergency operations, within 
the abdominal cavity, our aim should be 
to afford relief to a serious condition, with 
the least possible risk to the patient. 
Operations upon the gall bladder and ducts 
are serious and should be approached with 
proper conception of what is to be done 
and due appreciation of the technique of 
its performance. Our method has been to 
remove the gall bladder from below up- 
ward, first exposing the ducts thoroughly; 
ligating the cystic artery separately, thus 
enabling the cystic duct to be put on a 
stretch and carefull} r ligated; the dissection 
being carried upward leaving the peritoneal 
margins on either side of the sulcus of the 
liver and closing ail raw surfaces. Sub- 
serous dissections from above downward 
is a good procedure, but does not afford 
as good as an e*nosure of the cystic artery. 

The choice of anesthesia is of importance. 
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In the majority of cases, a spinal anesthesia 
is the method of election. It gives a far 
better relaxation, with wider exposure, a 
reduced respiratory excursion of the dia- 
phragm, less distention of the intestines, 
requiring fewer abdominal packs. In this 
series there were 31 spinals, 32 generals, 2 
avertin anesthesia. Avcrtin alone or with 
a supplementary of gas oxygen, is satis- 
factory; but in our experience, spinal 
anesthesia greatly reduces the difficulties 
in gall-bladder surgery. Sodium amytol 
was used in conjunction with spinal anes- 
thesia in 6 cases. It affords the great 
advantage of having the patient anesthet- 
ized in the room, avoiding any of the 
impressions or memories of the trip to the 
operating room. It has the added advan- 
tage of a longer postoperative sleep. 

Cass v. The case of Mrs. J., aged sixty- 
seven, one of the first of our cases to be done 
under a spinal, was gratifying because of the 
unusual history. In 1919, her appendix was 
removed by a New York surgeon; in the course 
of his examination, a gall bladder with many 
stones was discovered. Because of her poor 
behavior under the anesthesia, her gall bladder 
was simply drained. In 1925, she was re-oper- 
ated for suspected stones by a Chicago surgeon. 
His version of the operation is as follows: 
“adhesions from the fundus of the gall bladder 
to duodenum, producing a Harris kink, were 
found and freed, as were adhesions from the 
liver to the diaphragm, the thickness of a lead 
pencil. There were no stones in the cystic, 
hepatic or common ducts. It was my intention 
to remove the gall bladder, but tension on gall 
bladder, stomach or liver, produced a respira- 
tory paralysis; the patient stopped breathing 
for over a minute: this did not occur only once, 
but five times on the table, the patient stopped 
breathing; consequently we found it absolutely 
impossible to remove the gall bladder.” Under 
spinal anesthesia, a gall bladder buried in 
adhesions was easily removed and this woman, 
who was a chronic invalid, has been entirely 
well for the past three years. 

The average length of time in the 
hospital was 20.8 days, the longest being 
sixty-four days in a patient, a nurse, who 
was a chronic invalid, who developed a 


phlebitis and who was more happy and 
comfortable in the hospital than in her 
apartment. The shortest length of stay 
was eleven days. 

In the treatment of acute cholecystitis, 
unless there is evidence of rapidly spread- 
ing and severe gall-bladder infection, con- 
servative treatment is indicated. The 
acutely inflamed gall bladder will localize 
the infection more readily than an acute 
appendix. If the condition shows evidence 
of spreading or increasing in severity, as 
shown by elevation of temperature and 
blood count, surgery should be resorted to 
at once and this is one of the conditions in 
which drainage rather than removal of 
gall bladder may have to be resorted to. 
However, if the condition be confined to 
the gall bladder and there be not excessive 
edema of the gastrohepatic omentum, in 
the region of the ampulla and ducts, 
cholecystectomy should be the method of 
choice. Each individual case should be 
decided upon the basis of the condition 
found, the guiding attitude always being 
the employment of the procedure, which 
gives the patient the best assurance of a 
permanent relief. 

Of the four deaths in this series, one, 
Mr. D. No. 8, was a case of perforated 
gangrenous gall bladder. His condition 
was grave throughout and he died of a 
terminal pneumonia. Mrs. B. No. 38, 
developed a lobar pneumonia on the 
tenth dayy the interval being uneventful; 
her death occurred thirty-seven days later 
or forty-seven days after operation. The 
general and cardiac condition of this 
patient was poor; the possibility of empy- 
ema was suspected and she was seen by a 
number of physicians. Autopsy revealed 
an unresolved lobar pneumonia, with small 
serous pleural effusion. The site of the gall 
bladder removal and peritoneal cavity 
and liver was normal. Mrs. K. aged sixty- 
one, No. 63 was a case of common duct 
stones, who died in twenty-four hours of 
surgical shock. She was in poor condition 
at the time of operation. Mrs. M. No. 21, 
aged forty-one, three months pregnant. 
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had a perforated gangrenous gall bladder 
with general peritonitis. She died on the 
ninth day from general sepsis paralytic 
ileus, and one other case, Mr. D. No. 52, 
was a case of partial intestinal obstruction 
from a carcinoma of the sigmoid. This 
man had an acute gangrenous gall bladder 
with calculi and was critically ill. His gall 
bladder was in such a condition that it 
was deemed safer to remove it than to 
drain it. When the gall bladder was 
removed, the existence of a neoplasm of 
the colon with obstruction was not known. 
This was discovered in completing the 
examination of the intestinal tract. A 
colostomy was performed. He died on the 
tenth day from paralytic ileus. 

A morality of 6 per cent is far too high 
for cholecystectomy. There have been no 
deaths in the uncomplicated chronic cho- 
lecystitis and cholelithiases cases. Our 


other patients have all been followed up 
and are in good health. 

SUMMARY AND CONCLUSION 

First : Many cases of persistent, so-called 
intestinal indigestion, are due to chronic 
cholec}'stitis. 

Second: Cholecystectomy is the opera- 
tion of choice for acute and chronic 
cholecystis and for gallstones. Due im- 
portance should be given to the proper 
technical performance and possible post- 
operative complications. 

Third: When the operation is properly 
performed the mortality in uncomplicated 
cases should be low. 

Fourth: Proper medical supervision and 
dietary control should be part of the 
postoperative treatment. 

Fifth: Careful search of the common 
duct for calculi may prevent some of the 
failures. 
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CANCER OF THE BREAST IN THE MALE* 

Rieva Rosh, m.d. 

NEW YORK CITY 

C ANCER of the breast in the male is factor is entirely irrelevant as a cause 
rare and of all the cases of breast in producing carcinoma in the male breast, 
cancer in the Radiation Department Marked change in function with rapid 



Fig. i. Case iv. Healed scar and good movement of the 
arm. 


of Bellevue Hospital treated during the 
past six years, only 3 per cent were in the 
male breast. 

Although the cause of cancer still re- 
mains unknown, irritation has been con- 
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Fig. 2 . Case 1. Marked edema of the right arm. 

proliferation and regression during preg- 
nancy, often repeated, and atrophic changes 
following the menopause may offer some 
explanation for the more frequent occur- 
rence of carcinoma in the female breast. 

Until puberty the male and female 
breast develop alike and are embryologi- 
cally of the same origin. After puberty the 
female breast undergoes a marked change 
along with the development of other sex 
characteristics, while the male breast 
remains quiescent. 

Cases of Paget’s disease of the male 
nipple have been described by several 
authors. Forrest in 1880 made the first 


sidered a most important predisposing clinical report of Paget’s disease in the 
factor. If this factor can be considered in nipple and areola associated with carci- 
the production of carcinoma of the female noma of the breast with lymphatic 
breast where nursing and regular periodic metastases in a male. Williams in a series 
hormonic stimulation takes place, such a of 2422 breast neoplasms found 25 in men 

* From the Radiation Therapy Sendee, Bellevue Hospital, Division of Cancer. Dr. Ira I. Kaplan, Director. 
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post-operatively. 
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March 1929. 

Negative 


Living and well. Re- 
ports to the clinic 
for periodic exami- 
nation and observa- 
tion regularly. 

V 

50 
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i year 
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Radical 
March and 
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Living and well. Re- 
ports to the clinic 
for examinations 
regularly. 
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I 
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! 
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! 

1 

1 

Reports to the clinic 
regularly. Com- 

plains of pain in the 
back and spine. 
Roentgen examina- 
tion shows no evi- 
dence of metastasis 
in spine or pelvis. 


of which but 16 proved to be carcinoma. 
Elbogen in 190S, observed a typical 
clinical case in a man forty-eight years old 
with a tumor in one breast and metastatic 
nodules under the skin of the opposite 
breast and the corresponding axilla and 
where about -seven months after radical 
amputation had been performed enlarged 
lymph nodes appeared in the supracla- 
vicular fossa associated with pulmonary 
symptoms and a marked degree of debility. 
The patient died shortly afterwards and 
the histological picture of the tumor 
removed at operation was that of an 
adenocarcinoma of the breast, with the 
so-called Paget’s cells in the epidermis. 

Jonas in 1910 reported a case in a male 
patient in whom the nipples and areolae 
of both breasts were involved, and histo- 
logical studies showed carcinoma invading 
both breasts. Sekiguchi in 19*7 referred 
to a case in a man sixty-seven years of age 
with ulcerated Paget’s disease involving 
the nipples and areola. Warfield in his 
series of 307 cases of carcinoma of the 
breast found 3 in males. Judd and Morse 
of the Mayo Clinic report a series of 1757 
cases of which 17 were in male patients. 


The time of occurrence of the tumor in 
the breast of the male and female has been 
variously reported. In males the disease 
occurs a few years later than in the female 
and Blodgett reported the occurrence of 
carcinoma of the breast in a boy aged 
twelve, and Bryan reported one at the age 
of fourteen years and eight months.' 

The oldest in our series was sixty-five 
and the youngest thirty-five years. From 
the racial standpoint 3 were Jewish. The 
known duration of the tumor before 
operation is variously stated as from one to 
three years. In our series of 207 cases of 
breast carcinomas 6 were male and 201 
were female. The average duration in the 
6 male cases was six years. 

The symptoms exhibited were pain, 
retraction of the nipple and ulceration, 
and the extent of these varied with the 
type, situation and extent of the carcinoma 
just as in carcinoma situated elsewhere in 
the body. All 6 cases had glandular 
involvement. 

In 4 of the 6 cases here reported a 
radical operation was performed. In 2 
cases only local excision of the tumor was 
done. Deep x-ray therapj^ was given post- 
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operatively in all cases. Three patients are 
living and report to the clinic regularly for 
periodic examinations. 

Results: Three patients are living and 
three are dead. The average length of life 
after operation was six years. The three 
living patients report regularly to the 
clinic for periodical examinations. 


In our opinion the x-ray therapy admin- 
istered following operation hindered the 
further growth of the disease and helped 
prolong the life of the three living patients. 
From our observation in these cases, we 
believe it is equally advisable to irradiate 
carcinoma of the breast in the male, as it is 
in the female. 
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STONES IN THE BILIARY DUCTS* 

W. S. Sargent, lieut. (m.c.) u.s.n. 

AGANA, GUAM 


G ALLSTONES usually form in the 
gall bladder but they may form 
primarily in the ducts, Hydrops of 
the gall bladder usually means a stone 
blocking the cystic duct or stricture result- 
ing from a stone which has been there and 
passed on out or fallen back. 

Etiology: A stone has a nucleus which 
may have been bacteria such as the colon 
or typhoid bacillus or the pus organisms; 
it may have been a clot, epithelium, or 
crystals; it may have been a cast of a duct; 
or it may have been the so-called catarrh 
of the ducts with mucus formation. 

Cholesterosis or Iithogenous catarrh or 
gallstone diathesis is thought to be of 
etiological importance. About 70 to 80 
per cent of a stone is cholesterin; the rest 
is organic matter and lime salts. Another 
factor to be considered is obstruction to 
free drainage. Cholesterosis is usually a 
middle-life condition although stones may 
form at any age. It is much more frequent 
in women; possibly pregnancy has some 
bearing. Most patients are over fort}' 
years of age. A man’s liver is larger and 
may have protective function against 
infections, etc. 

Catarrhal affections predispose to stones 
by causing the infection and thereby the 
stagnation of bile. Large eaters are often 
affected. Those passed middle life who 
do not exercise are apt to suffer. 

Ariatomv: The gall bladder normally 
is about 2} ■> to 4 in. long and about 1 in. 
in diameter. The cystic duct is 1 to i}i 
in. long and less than }i in. in diameter. 
The hepatic duct is about 1 in. long and 
3.1 in. in width. The common duct is about 
3 in. long and 34 in. or slightly more in 
width. About half of the duct is above the 
duodenum and half behind it. A short 
transverse vein crosses the common duct 
in the lower portion of the supraduodenal 
part. 


Pathology: Coplin, 5 in speaking of chole- 
lithiasis says: 

Their most common location is in the gall 
bladder; they occur in the ducts in the following 
order of frequency: cystic duct; cystic and 
common ducts; common duct; cystic, common 
and hepatic; intra-hepatic ducts. Beer doubts 
whether there are over 150 cases of intra- 
hepatic cholelithiasis on record. 

Jaundice means obstruction. In 80 per 
cent of cases of stone in the common duct 
the gall bladder is contracted. Loss of 
body weight is due to infection, pain, 
restricted diet, loss of sleep, etc. When 
stones form from some of these causes 
they affect the ducts and with infection 
of the ducts symptoms more or less charac- 
teristic are produced. 

The right hepatic duct is more often 
involved than the left, and the common 
duct is more often involved than either 
one or than the common hepatic. 

Poor drainage is produced by infection 
and the latter in turn may be causative 
of the former. 

A diseased gall bladder may be any size 
within the abdomen. The common duct 
may dilate to cystic proportions and the 
short transverse vein on the lower part may 
be enormously enlarged and deceptive. 

Examination of the stool after a subsided 
colic may be of value in finding the stone 
if passed. 

The number and shape and type of 
stones vary according to time, duration, 
infection, general condition and location of 
stones. 

Stones are frequently found post mor- 
tem. Stones are apt to form in the hepatic 
ducts if stones are present in the common 
duct and the latter is causing obstruction 
and its accompaniment, infection. Da- 
Costa 1 in quoting Robson says the common 
duct is involved in 1 out of 5 or 6 cases of 
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gallstone disease. Stone may lead to 
catarrhal or suppurative affections. It may 
lead to bowel ulceration and obstruction. 

Symptoms: The symptoms vary accord- 
ing to location and according to whether 
the stone is accompanied by infection. 
A stone in transit gives pain. It may lodge. 
Involvement of neighboring organs may 
modify or add to the symptoms. 

Symptoms occur only when a stone is in 
transit, when infection occurs or when 
deficient drainage occurs. 

There is usually a past history of indi- 
gestion with constipation, flatulence, epi- 
gastric distress or pain, tenderness, maybe 
vomiting, and inability to eat certain foods. 

When the stone begins to move pain is 
violent. It starts suddenly and is apt to 
end suddenly. If a stone in the ducts come 
from the gall bladder there will be a history 
of previous colic with or without jaundice. 

The pain may cease gradually in the 
case of duct stone. Jaundice usually follows 
within from one to two days, but may be 
slight or absent even in common duct 
stones. Bile appears in the urine and the 
stools are apt to become clay-colored. 
Itching of skin often occurs. The jaundice 
is not apt to be deep because the stone 
does not cause complete obstruction; it is 
apt to vary from time to time. 

Charcot’s fever may occur wherein an 
attack of colic is followed by chills, sweats 
and fever. It is usually of short duration. 
It means infection. If it is true Charcot’s 
fever, it is the steeple type of fever and 
intermits and usually is due to common 
duct stones. If the smaller hepatic ducts 
become involved there is apt to be a fever 
which does not intermit. 

Diagnosis: A case of a patient with 
past history of periodic colic, jaundice, 
fever, vomiting, clay stools and bile in the 
urine who now has colic accompanied by 
jaundice, Charcot’s fever and signs of or 
followed by infection, presents little diffi- 
culty in the diagnosing of biliary duct 
stone. It is the atypical cases that need 
differentiation. 

Stone in the gall bladder is apt to have 


worse colic, to start and stop more sud- 
denl}’, to be of briefer duration, to have 
no jaundice or clay-colored stools, to 
have no fever, and to have no itching. 

Cancer of ducts or head of pancreas is 
apt to have deeper and more intense 
jaundice, less pain, no Charcot’s fever, 
dilated gall bladder, itching, clay-colored 
stools and clinical wasting with signs of 
malignancy (and later cachexia). 

Gastric and intestinal affections usually 
have no jaundice, and are not as a rule 
accompanied by such violent pain. 

Kidney stone shows no jaundice, may 
have urinaty changes, has different pain 
radiation (in the back, down the ureter and 
into the testicle). Cystoscopic examination 
and .v-ray locate this stone. 

Tabes has no jaundice, has eye sgins, 
tabetic gait, crises, vomiting which is 
usually relieved by morphine, positive 
blood reactions and evidences of past lues. 

Cirrhosis of the liver has small liver, apt 
to have mild icterus, may be ascites, 
enlarged spleen, low bromsulphalein test, 
urobilin in urine (stones apt to have 
bilirubin in urine). 

In the diagnosis of stones the x-rays are 
valuable. They may not show the stone 
but should always be used. The Graham 
dye tests are very valuable. 

There is jaundice and its degree is esti- 
mated by the van den Bergh test and 
icterus index. 

Prognosis: Stones in the common duct 
are more serious than if in the gall bladder 
and hepatic duct stones are probably 
more serious than either. Early treatment 
spares the liver and pancreas a great deal. 

Treatment: When stones once form very 
little can be done outside of radical surgery. 
Diets are of no value except to put the 
physical condition at a better level and 
perhaps help reduce chances of new stones 
forming. 

During an attack of colic morphine and 
atropine should be given freely and in 
large doses. An enema should be given. 
Heat to the gall bladder region is usually 
acceptable to the patient. 
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If improvement follows it is best to 
wait for interval operation and put patient 
in best condition possible. The present 
attack in most cases will subside in a few 
days. 

Early operation is comparatively safe. 
In cases where improvement is not noted 
in a reasonable time surgery must be 
undertaken, but, as stated, where improve- 
ment occurs under treatment it is wise to 
temporarily postpone the operation and 
prepare the patient. 

In a short time the fever usually abates, 
the jaundice partially or nearly clears, pain 
markedly abates, vomiting stops and the 
patient makes a marked clinical “come 
back.” 

Preparation for operation further con- 
sists in measures to combat postoperative 
hepatic toxemia and hemorrhage. The 
ingestion of fluids and carbohydrates in- 
cluding sugar and glucose in large amounts 
for several days before operation combats 
more or less the former while 5 c.c. of 10 
per cent CaCb intravenously daily for 
three days before operation reduces the 
coagulation time and helps prevent post- 
operative bleeding. 

The local preparation, etc., is carefully 
done. A right paramedian incision from 
costal cage to near umbilicus is probably 
best. Moynihan advises turning rectus 
out. A thorough exploration is made after 
opening belly. Adhesions are usually met 
around the gall bladder and are cautiously 
freed after packing off thoroughly. When 
the stones have been found in the ducts 
they must be dealt with and the 
question of cholecystostomy or chole- 
cystectomy depends on the condition of 
the patient. The gall bladder is practically 
always diseased and where the condition of 
the patient permits it is a good thing to 
remove it. The common duct is usually 
dilated and may look like the portal vein. 
A small needle on a syringe will soon 
identify the duct if necessary. The duct 
usually can be told by the palpation of 
the stones. The common duct is incised 
over the stones, avoiding the transverse 


vein, the stones are removed and the duct 
explored with probe or finger up and down 
for further stones. (A stone low down 
may be pushed or worked up and got out 
through incision in supraduodenal part 
of duct. If one is unable to get it up then 
retroduodenal or transduodenal choledo- 
chotomy will be necessary.) After one has 
removed stones from the supraduodenal 
part of common duct a gauze strip should 
be passed to wipe out any sand that may 
be present or saline may be injected and 
some of it washed out. If stones are in the 
hepatic duct they can usually be got 
through this incision in the common duct 
by milking the duct with the left hand 
while a frnger of the right hand inserted 
high up in duct is slowly withdrawn to 
make a suction, or by use of the small stone 
scoops. In cases where stones in the hepatic 
duct cannot be brought down they must be 
removed by incision. 

Drainage of the ducts must always be 
done. A rubber tube is placed up into the 
hepatic ducts through the incision and the 
wound in the duct closed around the tube 
and the tube fastened into duct by a suture 
of catgut. A drain is then put down to the 
kidney pouch and to the region of the 
ducts and the wound closed. 

The drains are removed in forty-eight 
hours. The tube in the duct will loosen 
in from ten to fifteen days and can be 
removed. 

CASE REPORT 

C. C. Pain in the gall bladder region. 

Family Hist oiy: Mother died of influenza in 
191S. Father well. Three brothers and six 
sisters all living and well. 

Past Histoiy: No history of childhood 
diseases. Had influenza in 1918 with normal 
recovery. Has never had typhoid, pneumonia 
or other serious illness. Has never had any 
serious injury. He was operated upon in 1927 
and apparently exploration only was done. 
He has had two courses in typhoid prophylaxis. 

Present Illness: Trouble first began suddenly 
in 1927 by a pain in the upper abdomen 
accompanied by vomiting and fainting. He 
immediately went to the hospital. He suffered 
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pain more or less for three weeks. Two days 
after admission he developed jaundice. He was 
operated upon and exploration only done. The 
trouble at that time gradually subsided. 
Previous to the attack he recalls no symptoms 
of any moment. Since then he has had more 
or less dyspepsia and has had seven or eight 
attacks up to now. He has suffered them out 
at home. 

On his admission pain is marked and severe 
over the gall-bladder region, epigastrium, and 
in the right shoulder region. There is fever, 
slight tint in conjunctiva, dark colored urine 
and vomiting. Morphine needed for pain. 
There are no other gastrointestinal symptoms. 
There are no urinary, respiratory, cardiac, 
or nervous symptoms elicited. He has lost 
about 5 lb. weight from his normal. 

P. E. A well nourished adult colored male 
showing evidences of marked pain in the abdo- 
men, sweating, vomiting, and a slight icteric 
tint to eyes and mucosae. There is extreme 
restlessness and anxiety. The pupils are 
normal. The teeth are dirty but not decayed. 
The tonsils are chronically diseased. There is 
no other pathology in the head and neck. The 
heart shows no enlargement, murmurs or 
abnormal sounds. The rate is essentially nor- 
mal but respirations are 30. There are no chest 
findings except impaired resonance and dimin- 
ished breath sounds at right lower chest. The 
signs are not definite of fluid. There is no 
inequality of expansion. 

The abdomen is somewhat rigid over epigas- 
trium and right upper quadrant. A sense of 
resistance suggests a mass in this region. It 
is tender. Murphy’s sign is definitely elicited. 
The abdomen is not distended. There is 
nothing abnormal noted in the extremities 
except a fracture of the middle of the right 
fifth metacarpal bone, which gives compara- 
tively no pain on account of the severe abdomi- 
nal pain. 

The fracture was reduced and splinted and 
morphine and atropine were given hypoder- 
mically and a hot water bag placed over upper 
abdomen and a snapsuds enema given. The 
next day the pain was markedly less but was 
still present. No more morphine was needed. 
The second day showed jaundice. A fat free 
diet was given. Gradually the general condition 
improved and on the fourth day the pain 
entirely stopped. The fever was not of the 
Charcot type. It was as shown by the fever 


chart suggestive of hepatic involvement. The 
fever also subsided after the fourth day. The 
respirations dropped to normal after the 
subsidence of the pain. 

The urine was negative on admission except 
for darkness of color and when the jaundice 
deepened on second day the urine contained a 
great deal of bile and the stools were light in 
color. The sedimentation time was 18 mm. in 
ninety minutes. The white blood count was 
20,900 with 84 per cent polymorphonuclears, 
2 eosinophiles and no stippling of the red cells. 
The Kahn test was negative. The stools were 
positive for Ascaris. A'-ray of chest failed to 
show any fluid but some mottling suggestive 
of old pulmonary trouble. 

A few boils developed which caused delay in 
operating. He was admitted November 17 and 
operated on December 13. During this period 
the teeth were cared for, the diet regulated, 
carbohydrates were plentifully given and 
plenty of fluids were taken. The worm treat- 
ment was also given during this interval. The 
three days before operation CaCI» in 10 per 
cent solution was daily given in 5 c.c. doses 
intravenously. The coagulation time on the 
morning of operation was three minutes, 
reduction of four minutes from admission date, 
The icterus index this same time was eighteen. 

Operation: The usual preliminary local prep- 
aration was given. No cathartics were used 
and the bowel was emptied the night before 
and the morning of operation by a soapsuds 
enema. A hypodermic of morphine and atro- 
pine was given one-half hour before and ether 
was the anesthetic used. A right paramedian 
incision turning the rectus out was employed. 
Upon the opening of the abdomen numerous 
adhesions were found between the omentum, 
gall bladder, common duct, stomach, duo- 
denum and hepatic colon. The gall bladder was 
enormously enlarged; it contained nearly a 
pint of fluid and extended about to the crest 
of the ilium. The adhesions were slowly and 
with difficult separated. A small area of the 
pelvis of the gall bladder was adherent to the 
common duct. In separating the omentum 
from the gall bladder by gauze stripping a 
small rent was made in it but as the area was 
well packed off no soiling occurred; the small 
amount which spilled was caught by a pack 
which was in Morris’s pouch. A hemostat was 
placed so as to close this rent. An examination 
revealed an otherwise normal duodenum, 
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stomach and colon. The kidney was normal. 
1 he liver seemed a little enlarged and the 
pancreas head was a little firmer than normal. 
It was decided to open the common duct and 
as the patient was in good condition and the 
gall bladder was badly diseased and enlarged a 
cholecystectomy was done at this stage by 
ligating the cystic artery and the cystic duct. 
After removal of the gall bladder the bed was 
closed over with a running stitch. This gave 
good access to the duct. With a needle the 
duct was explored to make sure that the portal 
vein was not being opened as the adhesions 
had somewhat distorted structures. With the 
left hand the stones could be felt and were 
grasped and an incision made on the top and 
to the right in the supraduodenal region. 
Two large stones were removed from the duct 
and with the finger of the left hand on the 
outside and the index finger of the right hand 
inserted in the duct stones were felt in the 
hepatic duct and both its branches. None could 
be felt downward in the rctroduodenal region. 
By milking the duct with the left hand and 
creating suction by withdrawal of the right 
index linger a stone was removed from the 
hepatic duct. A scoop inserted upward removed 
a stone from each branch of the hepatic duct. 
After this no more stones could be felt either 
outside or inside of the biliary tract. A stone 
searcher was passed both up and down. The 
ducts were then wiped out with a strip of gauze 
and considerable sand was removed. A little 
saline injected into the ducts washed out 
some more. A tube was inserted up into the 
hepatic duct and the wound closed in the 
common duct around this tube. A stitch as an 
anchor of the drainage tube was inserted in 
the common duct. The omentum was placed 
over the area, a drainage tube put down to the 
kidney pouch and operative area and the 
wound closed in layers. Dressings were applied, 
saline was given by vein and the patient re- 
turned to the ward and the tube was connected 
to a bottle fastened to the side of the bed. 
Proctoclysis of glucose and soda was started. 
Saline by vein was again given during the 
night. In the morning the condition did not 
seem as good as desired so glucose was given 
by vein. 

There was considerable drainage of bile 
through the tube and it contained a good 
deal of brick dust sediment. After ten days 
the fever left entirely and the drainage tube 
loosened from the duct and was removed. For 


two days after this dressings had to be changed 
very frequently but in a week the drainage had 
practically stopped from the wound and the 
stools began to get some color to them. 

The patient was discharged January 23, 
1930. The wound was completely healed, there 
was no drainage of bile, the stools became 
normal in color, jaundice disappeared, there 
was no pain or indigestion, the icterus index 
became normal, the sedimentation time became 
normal and the urine was free of bile. 

At the present time there is complete freedom 
of symptoms and a gain of 10 lb. in weight. 

CONCLUSIONS 

1 . Stones in both branches of the hepatic 
duct, the main hepatic, and the common 
duct accompanied by hydrops of the gall 
bladder without a stone or a stricture in 
the gall bladder are not a commonly 
reported condition. 

2. The gall bladder is usually contracted 
when stone is present in the common duct. 
This case showed a strawberry gall bladder 
and hydrops but no cystic duct stricture or 
stone. 

3. It is possible that the enlarged gall 
bladder may have formed at some time in 
the past when a stone may have been in 
the cystic duct and later passed on into the 
common duct and enlarged there; or the 
uppermost stone in the common duct may 
have been movable up and down and 
blocked the opening of the cystic duct into 
the common. 

4. The salient features in etiology, 
pathology, symptomatology, diagnosis and 
treatment of duct stones are summarized 
and a case reported which if not unusual is 
not common. 

5. Pain in the right upper abdomen, 
violent in type which is followed in a day 
or so by jaundice suggests stone in the 
common duct. When there is infection 
and the fever is more or less continuous and 
not of the Charcot type, it points to infec- 
tion of the hepatic duct. 

6. The obscure chest signs and the 
absence of subdiaphragmatic abscess leave 
the enlarged liver of hepatitis worthy of 
mention. 

[For References see p. 528.] 



THE IMPORTANCE OF A CAREFUL MEDICAL HISTORY IN 

DISEASES OF THE RECTUM* 

Frederick C. Smith, m.d., m.sc. (med.) 


PHILADELPHIA, PA. 


W HILE the importance of a minute 
examination of the patient, in 
toto, and of his perineum and 
rectum, in every patient complaining of 
rectal symptoms, is paramount, it should 
not be forgotten that a careful history 
will add much to a knowledge of the 
pathology which is present. Too often 
we are prone to take the leading symptom 
as indicating a certain condition which 
we then may Find during the examination 
of the patient. If we had inquired further 
into the history we might have been 
led to suspect some deep-seated or masked 
pathologic process which far overshadowed 
in importance the one which caused the 
prominent symptom. 

Thus, a patient may complain of excru- 
ciating pain coming on after each bowel 
movement, leading the doctor to look 
for an anal ulcer, which he may find. Appro- 
priate treatment of the ulcer will eliminate 
the pain and the patient will go forth 
happy only to turn up later in another 
doctor’s office with, perhaps, a carcinoma. 
A careful questioning of this patient would 
have elicited some information that would 
have led to an examination of the sigmoid 
and the discovery of the malignancy. 

A case in point was Mr. O., a newly married 
man. The patient was twenty-eight years of 
age, and complained of bleeding during his 
bowel movements and of a slight pruritus of 
the anus. There was nothing in his medical 
history or his habits of much importance from 
a medical standpoint except that he was very 
fond of water and drank a great deal of it during 
the course of a day. This fact, combined with 
the knowledge that he had some anal itching, 
led to a request for a urinalysis which report 
showed that his urine was loaded with sugar. 
The piles, which were causing the bleeding, 
were unimportant compared with the diabetes 


and, as his means did not permit him to visit 
two physicians at the same time, he received 
two injections of quinine and urea hydrochlo- 
ride, 5 per cent solution, to control his hemor- 
rhoidal bleeding, and lie then was placed under 
the care of an internist. 

Many women complain of pain in the 
rectum and, if the statement is accepted 
at its face value, the proctologist will be 
puzzled to account for it in some cases. 
All of the usual causes for ano-rectal pain 
may be investigated and found absent. Here 
careful interrogation of the patient may 
determine that the pain is not in the rectum 
but is a coccygodynia. This is particularly 
true in a class of patients of low-grade 
mentality such as one is most apt to meet 
in a hospital clinic. Often women in hospital 
dispensaries will complain of pain in the 
rectum when they mean that they have 
backache. Again, lower abdominal cramps 
during defecation may be ascribed to the 
rectum. Rather generally there is a defi- 
cient knowledge of medical nomenclature 
among the laity and one must always 
remember that the word rectum may really 
mean the buttocks when used by one who 
is not familiar with medical terms. 

The history of rectal bleeding should be 
gone into most thoroughly. What is the 
character of the bleeding; is it a free flow 
or merely a stain on the paper when the 
patient cleanses himself? Is it bright red 
in color or partially digested? Is it blood 
alone or is the blood mixed with mucus 
or with pus or both? Is the bleeding in 
definite relationship to bowel movements 
or entirely independent? For how long 
has this symptom persisted? All of these 
queries should be made and will give clues 
to the diagnosis or to the area deserving 
most thorough investigation. The gastro- 
enterologist will think first of the hemor- 
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rhage coming from the sigmoid or colon; 
the proctologist’s initial thought will be 
of the rectum. It must never be forgotten 
that in any given case, blood may be 
coming from both areas. 

In many ways the diagnostitian is a 
detective, running down clues until he 
solves the mystery. Like the detective, he 
may find misleading clues or there may be 
interlocking mysteries and he must be on 
his guard against jumping to a conclusion 
that seems obvious but is erroneous. A 
few days ago a negress in a hospital clinic 
received a diagnosis of gumma of the 
rectum because she had a four plus Wasser- 
mann reaction and a mass in the rectal 
wall. The doctor was misled by the positive 
Wasserinann reaction so that he did not 
make the obvious and true diagnosis of 
rectal abscess. 

The history of protrusion may lead one 
into error. Frequently the patient con- 
siders external hemorrhoids or skin tags 
as protrusion and he will say that it cannot 
be replaced. Overlooking the evident pa- 
thology will lead one to believe that there is 
a protrusion from the bowel which cannot 
be induced at the moment. If the patient 
is quizzed about the nature of this symp- 
tom, the misconception will not occur. 

The symptom of pruritus or itching 
needs close consideration. Many sufferers 
from pruritus ani have an etiology far 
removed from the site of the trouble and 
sometimes this may be discovered through 
a good history. In another article 1 the 
writer cited the case of a banker whose 
itch became worse when any local measure 
was attempted. It was found that the 
symptom made its appearance or was 
aggravated whenever he was worried over 
business and it could be controlled by 
sedatives given by mouth. In every case of 
pruritus ani and particularly in those 
where no local cause can be found, a 
careful history may lead one to the dis- 
covery of some major pathology such as a 
diseased appendix or gall bladder or even 
a carcinoma of the large bowel or elsewhere. 

1 Smith, F. C. Pruritus ani. M. Times. December, 
1929. 


It should be borne in mind that rectal 
symptoms may occur in genitourinary 
disease when the rectum is not involved, 
due to the close relationship, both embry- 
ologicaliy and anatomically, between the 
two tracts. Pelouze 2 tells of the case of a 
man who complained of a sensation in the 
rectum as though a bug were crawling 
there. After he had been unsuccessfully 
treated by a proctologist, a pus pocket 
was found in the posterior urethra and, 
when this had been evacuated, the unpleas- 
ant sensation disappeared. This patient 
had had a gonorrheal urethritis eleven 
years previously. Two years before he 
noticed a slight discharge of pus from the 
meatus and concomitant with this the 
crawling sensation in the rectum. If this 
history had been elicited by the proc- 
tologist, that gentleman would have been 
saved some embarrassment. 

Recently the author was called upon to 
treat a woman with a typical postanal 
ulcer. The history showed exposure to a 
gonorrheal infection and smears from the 
anal pus revealed innumerable, intra- 
cellular, gram-negative diplococci. Without 
this knowledge the ulcer would have been 
excised in the ordinary course of treatment 
and the patient would have been subjected 
to the grave danger of a gonorrheal arthri- 
tis, which so often follows traumatism to 
the tissues in the presence of a Neisserian 
infection. 

For years it has been the author’s prac- 
tice to have a printed history form. Under 
the heading of pain there are the following 
subdivisions: For how long; character; 
location; time at which it occurs. Bleeding, 
protrusion, swelling, itching, discharge, 
etc., follow with similar subdivisions. 
The medical history contains a list of 
diseases that may be checked off or after 
which notes may be made and there is a 
space for previous operations. By following 
this form salient points in the history will 
not be forgotten or omitted and the doctor 
will have a good foundation for beginning 
his examination. 

5 Pelouze, P. S. Gonococcal urethritis in the male. 
Page 301, Saunders, 1929. 



NEW METHOD OF TREATING 
CHRONIC ULCER OF THE LEG* 

I. S. TUNICK, M.D., AND DAVID H. KlING, M.D. 


NEW YORK 


V ARICOSE veins give rise to two 
types of chronic ulcers of the leg. 
The first type develops in areas 
surrounded by either small or large super- 
ficial veins. The pressure of the stagnating 
blood atrophies, stretches and eventually 
ruptures the skin. Frequently a thrombo- 
phlebitic process develops, spreading the 
infection and causing erosion of the surface 
of the skin and ulceration. The most 
effective treatment for this type of ulcer 
is the obliteration of the surrounding veins 
by injections, which was popularized in 
this country by Tunick, McPheeters, G. 
deTakats and others. Also the compression 
of the veins and the protection of skin by 
an Unna boot gives good results. The 
second type of ulcers develops in a sclerosed 
area, in which the skin has been damaged 
by a previous thrombophlebitis. There are 
no more visible or palpable veins in the 
surrounding area. The injection of the 
veins and supporting bandages therefore 
are of little or no avail. The breaking up 
of the sclerosed tissue and a fresh supply 
of nourishing material is needed for the 
healing of these ulcers. It occurred to 
one of us (Tunick), that this could be 
accomplished by injecting the sclerosed 
area around the ulcer with normal saline 
solution. In this paper we shall review the 
pathogenesis and describe the technique 
and the therapeutical results in 25 cases. 

PATHOGENESIS 

The skin surrounding the ulcer is 
cyanotic and discolored: it is hard and 
cannot be raised from the base due to loss 
of elasticity. This change extends either 
over a part or the whole circumference of 
the limb, depending upon the extent of 
previous thrombophlebitis. 


Histological Findings (Fig. 1) : The horny 
layers are deficient; nucleated cells reach 
the surface of the epidermis (paracerato- 
sis). The germinative layer is irregular and 
increased to several rows. The rete pegs 
are hypertrophied in some places; in 
others only a few layers of epidermis are 
present and the corium reaches almost to 
the surface (acanthosis). The intercellular 
spaces of the epidermal cells are enlarged 
(spongiosis). The cutis shows thick fibers 
and infiltration with round cells and blood 
pigment as a result of old bleeding. The 
elastic fibers have disappeared or are 
greatly diminished. Grave changes have 
taken place in the blood vessels. The back 
pressure from the large veins is carried 
through to the subpapillary branches and 
capillaries. The minute veins are dilated, 
thrombosed, and degenerated. The walls 
of the capillaries are fibrotic or infiltrated 
(Fig. 2). They have lost their contractility 
and elasticity. The circulation in the skin 
is broken down, the metabolic processes 
are disturbed, and therefore the resist- 
ance to infection and trauma is highly 
diminished. 

The pressure is further increased where 
the skin covers bony structures. For this 
reason most ulcers are found over the tibiae 
and inner malleoli, although the skin over 
the whole circumference of the leg has 
undergone atrophy and sclerosis, in the 
majority of the cases. Under this patho- 
logical condition a slight injury, scratching, 
infection due to poor hygiene, or local 
phlebitis are sufficient to destroy the skin 
and produce ulceration. The extent and 
depth of the ulceration are variable, but 
all ulcers have in common a diminished 
healing power, the tendency to recur and 
chronicity. 
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As long as the destruction of integument 
is still progressing, the ulcer is covered by 
a slough consisting of detritus and Ieuco- 


physiological saline: the resistance we 
meet feels as if we are penetrating through 
cartilage, or better yet, hard rubber. 



Fig. 1. Sclerosed skin surrounding ulcer, showing para- Fig. 2. Enormous thickening of walls of capillaries and 
ceratosis, acanthosis, and spongiosis, of epidermis, occlusion, 

and infiltration fibrosus of corium. 


cytes. The bacterial flora is mixed. We 
found staphylococci, streptococci, micro- 
coccus, tetragenous, and gram negative 
bacilli, in the surface of the ulcer, and gram 
positive anaerobic bacilli in the slough 
(Fig. 3). None of these organisms is etio- 
Iogically important. Usually they do not 
invade the deeper tissues. Progressive in- 
fection, lymphangitis or sepsis are there- 
fore rare. The low virulence seems to be 
caused by the very same pathological 
processes which prevent the ulcer from 
healing, that is, the lack of nutrition. The 
characteristic appearance of the ulcer is 
fully developed, when an equilibrium is 
reached between the destructive and re- 
parative processes, and the ulcer has 
become chronic. No noticeable improve- 
ment takes place for months or even years. 
The base of the ulcer is covered with 
glassy thin granulations, which do not 
reach the surface. The edges therefore 
are abrupt, bluish, irregular, and infil- 
trated. The extreme degree of fibrosis is 
best realized when we try to penetrate the 
ulcer with a needle in order to inject the 


In microscopic sections (Fig. 4) the 
surface of the ulcer appears to be covered 
with necrotic material which is infiltrated 



Fig. 3. Smear from chronic ulcer, showing pus cells and 
mixed flora of cocci and bacilli. 


by leucocytes. In recent cases abscesses 
with large numbers of bacteria and extra- 
vasations of blocd are seen in places. The 
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granulations are rich in fibroblasts, plasma, 
and round cells. The capillaries have 
undergone the changes which are charac- 



Fic. 4. Chronic ulcer, showing slough on surface, infil- 
tration of corium, thickened and occluded capil- 
laries. 


teristic for the sclerosed surroundings. 
The capillaries are thickened, infiltrated, 
and thrombosed. Normal granulations un- 
dergo a continuous reduction until they 
are transferred into a resistant, fibrous 
scar, poor in cells and blood vessels. Ulcer 
granulations, on the other hand, are fixed 
at the first stages by the premature scler- 
ozation and thrombosis of their blood 
vessels. They remain infiltrated with cells, 
and their capillaries do not undergo reduc- 
tion. The metabolism is disturbed, the 
healing process is arrested. 

PRINCIPLE OF THE INJECTION TREATMENT 
WITH NORMAL SALINE 

Our analysis has revealed that the ulcer 
is surrounded by a thick ring of fibrotic 
tissue which shuts it off from the normal 
blood supply, from the rest of the body. 
This conception points the way for the 
therapy. We must break up the fibrotic 
ring surrounding the ulcer in order to 
permit formation of new blood vessels to 
properly nourish the diseased ulcerated 
area. When this is accomplished healing 
progresses very rapidly. 


TECHNIQUE 

Ulcers which are covered with dirty 
necrotic material and pus, and whose 
surrounding area is red and inflamed are 
first treated by a few days rest in bed with 
local application of mild antiseptic wet 
dressings, e.g., saturated solution of boric 
acid, Burrow’s solution 1-4. As soon as the 
surface is fairly clean we start with the 
injections. The ulcer and its edges are 
painted with 2 per cent mercurochrome 
or with a weak tincture of iodine solution. 
A 5 to 10 c.c. Luer-Lock syringe is then 
filled with physiological salt solution. 
Twenty-two or twenty-three gauge 1 in. 
or \Yi in. needle is employed. The injec- 
tion is started at the edge of the ulcer; the 
needle is inserted until it passes the resist- 
ant fibrotic area (Fig. 5). The solution is 
slowly injected and continued while the 
needle is gradually withdrawn. If the 
ulcer is large, its entire circumference 
should be injected at about in. intervals. 
The amount of solution injected varies 
from 2 to 10 c.c. depending upon the size 
of the ulcer and the surrounding fibrosis. 
In the beginning this procedure is fre- 
quently painful and it is advisable to 
anesthetize the ulcer with 2 per cent 
novocaine solution into the edges for the 
first two or three treatments. Considerable 
force will be found necessary in order to 
penetrate through the sclerosed area. Very 
little bleeding will be noticed from the 
needle puncture, in the beginning of the 
treatment, but after two or three treat- 
ments new blood vessels and granulations 
begin to form and bleeding becomes free. 
The treatment is repeated every three or 
four days until the ulcers begin to heal. 
The number of injections varies with the 
size and chronicity of the ulcer and with 
the extent of fibrosis in the surrounding 
area. During the treatment the ulcer is 
dressed with a bland ointment or sterile 
vaseline dressing. After the ulcers are 
healed we advise the patient to wear a 
supporting bandage for a few months. 
The healed scar of these ulcers is very 
strong and firm, and does not easily break 
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down. Sloughs produced by the sclerosing and forty; 18 (72 per cent) were in patients 
method of treatment of varicose veins over forty years of age. One patient was 
are very difficult to heal. Pathogenesis ninety-five years. In only 2 cases did we 



Fig. 5. The technique. 



Fig. 6. Healing ulcer, covered by seam of newly formed Fig. 7. Clean base of healing ulcer, with very few cocci 
epithelium. Numerous normal new capillaries with present, 

thick walls. 

of the sloughs is the same as in the ulcer, get a history of a considerable trauma to 
They are surrounded by a ring of fibrotic the leg, and these were the only two ulcers 
tissue, and the base is also fibrotic. When of less than one year’s duration. In the 
these sloughs are treated by this method other 23 cases the duration of the ulcers 
they heal very rapidly. However, in sloughs varied from one to thirty-four years (1 
the base should be injected as well as the case). Two of the patients were not bene- 
edges. • fited by the saline injections alone. By 

Of 25 cases (10 males and 15 females) applying the Unna paste boot and injecting 
treated by this method 7 patients (28 every ten days we were able to effect a 
per cent) were between the ages of twenty healing. We found that the number of 
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injections varied from i to 20. Only one 
recurrence was noticed, and was evidently 
due to a trauma. 

The clinical course of the healing appears 
as follows: The edges soften, bleeding from 
the needle puncture is free, and pink and 
healthy granulations appear at the base 
and edges. A seam of epithelium grows 
from the periphery towards the center 
of the ulcerated area. The sections from 
the healing ulcer (Fig. 6) show the base 
clean, free from necrotic material, the 
infiltration diminished, rete pegs spreading 
over the edge. The most significant change 
takes place in the subpapillary capillaries. 
Normal vessels with a single row of endo- 
thelial lining appear instead of the throm- 
bosed infiltrated capillaries. Smears from 
the ulcer reveal only few bacteria (Fig. 7). 

DISCUSSION 

The described method was successful 
in 88 per cent of chronic ulcers in indurated 
areas of the leg in a series of 25 cases. 
The technique is simple, the solution not 
toxic, the procedure therefore is not 
limited by contraindication. Of the other 


methods suggested for this condition, 
sympathectomy gives, according to Lariche, 
only temporary relief. 

The circumcision of the ulcer has the 
disadvantage that it cannot be repeated, 
and leaves scars. Transplantation of skin 
is already a larger surgical procedure and 
often not feasible, because of the pathologi- 
cal conditions producing the ulcer. 

SUMMARY 

Chronic ulcers of the leg are caused by 
thrombosis and infiltration of the capil- 
laries and stagnation in the smaller veins. 
A fibrotic ring surrounds the ulcer and 
cuts it off from the normal blood supply, 
thus preventing healing. Injection of nor- 
mal saline solution through the edges is 
able to break down the fibrotic ring, and 
promote the formation of healthy capil- 
laries and granulations. This method was 
also very successful in the treatment of 
sloughs, following the injection treatment 
of varicose veins by the sclerosing solutions, 
and in fact in the sloughs we treated by 
this method, the healing was extremely 
rapid. 
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TUMORS OF THE CAROTID BODY* 

J. T. Nix, m.d., f.a.c.s., AND RlGNEY D’AuNOY, M.D., F.A.S.C.P. 

NEW ORLEANS, LA. 


T UMORS of the carotid body are 
among the neoplasms which are 
noteworthy for their extreme rarity, 
the literature dealing with these growths 
being indeed scant. Because of the impor- 
tance of their immediate diagnosis by 
surgeon and pathologist, in order that 
proper surgical judgment may be dis- 
played or correct therapy instituted, 
we feel that the report of an}' case of 
carotid body tumor is justified. Such 
tumors are so rare that the busiest surgeon 
or pathologist never becomes familiar with 
them through his own experience, but must 
learn from the collected experiences of 
others. 

CASE REPORT 

F. M. J., white, female sixty-six years of age, 
housewife, admitted to Hotel Dieu, complained 
of difficulty in swallowing, rapidly becoming 
worse so that she could onh r take liquid nourish- 
ment. This condition she attributed to pressure 
from a swollen gland in the neck. Although the 
gland had been present for one year, dysphagia 
was only of one month’s duration. There was 
also associated a slight, interference in speech 
and occasional annoying pains in the ear on 
the same side. 

Present Illness: Began about one year ago, 
when a small, hard gland appeared on the left 
side of the neck. It caused no pain, or distress, 
but gradually enlarged.' Not even the slightest 
discomfort was experienced until difficulty in 
swallowing presented about one month ago. 
Occasionally there was a slight sore throat. 
The appetite was poor. She lost 31 lb. in weight 
in one year. Past history brings nothing out 
that can have any bearing on the present 
condition. 

The family history is negative for tubercu- 
losis, cancer, cardiorenal disease and lues. 

Physical Examination: On the left side of the 
neck there was a hard, non-painful tumor which 
elevated the skin about 3 cm. beyond the skin 
level. The mass was 12 cm. long and 3 cm. 


wide. It was definitely oval in outline, the 
overlying skin not being inflamed. The tumor, 
though firmly adherent to the surrounding 
structures was well circumscribed, the remain- 
ing cervical glands not being involved, nor was 
there any appreciable enlargement of lymph 
nodes elsewhere. The long diameter of the 
tumor was on a line with the deep vessels of the 
neck. General examination by the medical 
consultant showed an old lady in very poor 
physical condition. Blood pressure 258, systolic, 
120 diastolic. The heart was enlarged, with 
permanent damage to the muscle and endo- 
cardium. The aortic second sound was accen- 
tuated and there was a soft systolic blow at the 
second right interspace near the sternum. 
Lungs and abdominal organs are negative. 

The final report of the consultant was as 
follows: “Malignancj" of cervical glands pos- 
sibly secondary. Prognosis is hopeless. Even 
if blood pressure did not contraindicate 
operation, in my opinion, operation would be 
useless.” 

Clinical Laboratory Examinations: Blood: 
Total white cell count 7250. Differential 
count; neutrophiles 64 per cent, small lympho- 
cytes 33 per cent, large lymphocytes 2 per cent, 
eosinophiles 1. Wassermann reaction of the 
blood negative. 

Urinalysis: 1.5 per cent albumin. No casts 
present. Phenolsulphonphthalein excretion 25 
per cent in two hours. X-ray of thorax shows no 
glandular enlargement and only slight enlarge- 
ment of the heart to the left. 

Preoperative Diagnosis and Indications for 
Operation: Malignant neoplasm of the left 
side of neck. 

Indications: 

1 . The surgeon had a similar case four years 
ago, occurring in a female, sixty years of age. 
On thorough removal of the tumor, the patient 
entirely recovered and is living today. The 
pathologist at that time reported the growth as 
sarcoma, although the symptons, course and 
location were identical with that in the case 
here reported. No sections of the gland were 
preserved. 
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2. There is no evidence of extension or were approximated with interrupted catgut, 
metastasis of tumor. It is apparently primary Interrupted silkworm gut with a continuous 
at this site. dermal suture was used for the skin. The 



Fig. 1. Paraganglioma caroticum. Low power, showing histologic analogy to normal carotid body. (Nix-D’Aunoy.) 


3. In all directions beyond the tumor margin 
apparently healthy tissue is present. 

4. The patient requires immediate relief as 
she can scarcely swallow. 

Description of Operative Technique and Fvid- 
ings: A long incision was made extending from 
below the ear to the clavicle following the line 
of the anterior border of the sternocleidomas- 
toid muscle. The muscle was adherent to the 
mass below and a large part of the muscle was 
excised. The tumor saddled the common caro- 
tid, beginning about 2.5 cm. below the bifurca- 
tion and extending about 0,75 cm. beyond, 
surrounding each branch. It was removed with 
little difficulty. Anticipating possible injury 
to the common carotid artery, a piece of heavy 
silk was thrown around the vessel, but it was 
not tied. The deep jugular vein was divided 
between ligatures. The external carotid artery 
was also divided between ligatures, A rubber 
tissue drain was left in the wound; the muscles 


operation was started with a local anesthetic 
but supplemented with ethylene and oxygen. 

Gross Observation 0/ Excised Tissue (from the 
records of Hotel Dieu, New Orleans): A mass 
of tissue about the size of a golf ball, irregular 
in outline and markedly lobulated, giving the 
impression that it is composed of a mass of 
glands matted together. On section, the tumor 
is firm in consistency and mottled, of ivory 
white and transluscent gray appearance. Every 
one of the constituent (tumors) the largest of 
which is the size of a pigeon’s egg and the small- 
est the size of a small marble, shows the same 
general characteristics. 

Microscopic Observation: The tumor has 
practically the same histological structure as 
that of a normal carotid body, a sinusoidal 
arrangement enmeshing epithelial-like cells 
varying in size but generally rather large. 
Most of these individual cells are polyhedral 
in shape with abundant granular cytoplasm 
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and lather laige chiomatic nuclei (Figs. 1—2). the movements of the neck were not interfered 
Here and there less differentiated cells resem- with. There was no pain or discomfort, no 
bling neui oblasts arc seen. No ganglion cells difficulty in swallowing or talking. Blood 



Fig. 2 . Paraganglioma caroticum. High power, showing individual cell architecture 


or nerve fibers are demonstrable after applica- 
tion of either Van* Gieson or the modified 
Bielschowski methods. Peripherally the cells 
show activity as evidenced by deeper staining 
reaction and some mitoses. 

Final Micioscopic Diagnosis: Paraganglioma 
caroticum. 

Piogiess Notes: Recovery was uneventful. The 
drain was removed on the third postoperative 
day. Dermal sutures w'ere removed on the eighth 
postoperative day and silkw'orm gut sutures on 
the twelfth postoperative day. The wound 
healed by first intention. The patient left the 
hospital on the twelfth postoperative day. 

Follow-Up Notes: The patient was seen three 
months after operation. The w ound had entirely 
healed, leaving a thin, firm line of incision. 
There was evidence of some loss of muscle, but 


pressure showed a decided drop, the maximum 
being 210 systolic, and no diastolic. Two 
months later the blood pressure w r as 190 
systolic, and no diastolic. The patient felt 
w'ell and was doing her owm housew'ork. There 
w'as no evidence of recurrence. The heart 
sounds w r ere not as accentuated and harsh as 
before operation, and her general condition 
showed improvement. 

We shall not attempt a review of the 
literature relevant to carotid gland tumors, 
due to the fact that this has been recently 
done in a most thorough manner by Bevan 
and McCarthy, in reporting a case of their 
own. These authors were able to collect 
13 1 cases W'hich they reviewed "with much 
detail. They feel that the valuable lesson 
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to be learned from their study is that 
surgical removal of such tumors is to be 
undertaken only when it is not necessary 
to ligate the carotid arteries in order to 
complete the operation, since 30 per cent 
of such ligations have terminated fatally, 
and in a certain percentage of cases, 
ligations have been followed by permanent 
aphasia and hemiplegia. They stress the 
fact that more than 80 per cent of these 
tumors are certainty benign. The remaining 
percentage they feel probably includes 
lymphosarcomas and other malignant tu- 
mors of the neighboring tissues, which 
involved the carotid gland incidentally 
rather than originated in it. Since a pro- 
cedure which offers a 30 per cent mortality 
risk is not to be considered in treatment 
of a benign tumor, and a malignant 
growth whose removal would necessitate 
the ligation of the carotids would give 
little prospect of a permanent cure, they 
conclude that removal of the tumor is 
justified only when such ligation is unneces- 
sary. In their own case, x-ray therapy 
produced practically a cure, the tumor 
mass disappearing almost entirely with 
the patient free from symptoms thirteen 
months later. This leads them to the state- 
ment that ‘‘treatment with x-ray, with its 
very slight danger, is to be preferred to the 
operative treatment of these tumors which 
carries with it the enormous mortality of 
30 per cent.” 

EMBRYOLOGY 

The embryology of the carotid body has 
called forth much discussion which we 
shall not even attempt to recapitulate. The 
three theories which have been most promi- 
nently advocated are that it originates: 

1. From the anlage of the sympathico- 
chromaffm system (Zuckerkandl, Stilling, 
Kohn) . 

2. From the third or fourth branchial 
cleft (Stiede, Rabi, de Meuron). 

3. From the perithelium of the caro- 
tid arteries (Kastschenko, Paltauf and 
Monckeberg). 

The general concensus of opinion at the 


present time appears to favor the first 
theory. Sullivan and Fraser mention, “the 
neuro-epithelium from which the carotid 
body is derived,” and base their discussion 
of carotid gland tumors on this premise. 
They state that “there can be little 
question that the carotid body represents 
one of the paraganglia of the sympathetic 
nervous system of which for instance the 
medulla of the adrenal gland is another 
and the best known,” 

GROSS ANATOMY AND HISTOLOGY 

The carotid bodies are usually two in 
number and are situated on either side, 
posterior to the common carotid artery 
at its point of bifurcation. They are of a 
brownish red color, oval in shape and 
average about 5 mm. in their long diame- 
ter. Their size and shape have been com- 
pared to a grain of rice (Jordon). Callison 
and Mackenty state that they are found 
in embryos 20 to 30 mm. in length and 
may be absent on one or both sides in 
embryo or in the adult. They reach their 
full development between the ages of 
twenty to thirty, and remain stationary 
for a period after which the interlobular 
blood vessels thicken, and sclerosis and 
atrophy of the organ results. 

Careful description of the organ was 
given by Luschka in 1862. He and other 
writers recognized its intimate relation to 
blood vessels and nerves and due to this it 
has been named at various times the 
“globus caroticum,” “ganglion inter-caro- 
ticum,” and “paraganglion caroticum.” 
Gray states that “the gland is invested by 
a fibrous capsule and consists largely 
of spherical or irregular masses of cells, 
the masses being more or less isolated 
from one another by septa which extend 
inward from the deep surface of the cap- 
sule.” Jordon says that these masses of 
parenchyma are epitheloid cells. He de- 
scribes the cells as “ovoid with finely 
granular cytoplasm and a spheroidal, 
somewhat vesicular nucleus,” and states 
that many of them contain chromaffin 
granules. They have an alveolar arrange- 
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ment and lie in intimate relation with the 
capillary tufts with which they are richly 
supplied. The function of this gland, 
according to Jordon, is obviously similar 
to that of other organs of the chromaffin 
system and probabfy chiefly dependent 
upon the presence of adrenalin. Due to its 
genetic relationship and histologic similar- 
ity to a sympathetic ganglion, Kohn pro- 
posed the name “paraganglion caroticum.” 

According to Callison and Mackenty, 
the rich nerve supply of the organ is 
derived from both the central and sym- 
pathetic system, it receiving branches 
of the vagus, glossopharyngeal, superior 
laryngeal, and superior cervical sympa- 
thetic ganglion, which nerves form a 
plexus on its anterior surface. The capsule 
is rich in medullated and non-medullated 
fibers which penetrate it and the stroma 
from the plexus, interlacing intimately 
with the cell masses and capillaries. Here 
and there in the body of the organ a few 
scattered areas of ganglion cells are to be 
found. 

PHYSIOLOGY 

The physiology of the carotid body is not 
definitely known and the experimental 
work on the subject, the vast majority 
of which is not recent, is contradictory. 
Most of the work has been done on the 
premise that as a type of the chromaffin 
system its function deals with the regula- 
tion of blood pressure. 

The organ is not constantly present, 
and its absence or removal apparently 
produces no noticeable symptoms. We 
incline to agree with Frugoni, who after a 
vast amount of experimental work doubted 
the existence of any important internal 
secretion originating from this body. In 
the case we report, however, there has been 
a very definite and sustained fall of both 
the systolic and diastolic blood pressure 
after the removal of the diseased organ. 

PATHOLOGY 

The pathology of the carotid body is 
limited for all practical purposes to the 
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tumors, arising from it. These tumors vary 
in size from a few millimeters to 8 or io cm. 
in diameter, and vary in consistency from 
hard to soft, depending on the predomi- 
nance of fibers or cells. Descriptions of the 
appearance of the reported tumors is 
strikingly similar, the variations which 
do occur being in color, density and 
arrangement, depending on which of the 
elements, capillaries, connective tissue, or 
cell rests, is predominant. The tumors are 
well encapsulated by a rather thick fibrous 
capsule and with dense fibrous trabeculae 
giving the external surface a rather nodular 
appearance with the trabecular ramifica- 
tions dividing the interior into a series of 
lobules so that the surfaces presented after 
sectioning give an appearance which has 
been compared to fish-roe. 

The most interesting discussion of the 
pathology of carotid body tumors is 
undoubtedly that of Sullivan and Fraser. 
They state that there are two types of 
these tumors representing the two most 
common differentiating neoplastic forms 
of the neuroepithelium from which the 
carotid body is derived. The more fre- 
quent histological type found as is gen- 
erally admitted, is that which simulates 
closely the structure of the normal carotid 
body,” a sinusoidal arrangement of the 
alveoli of fully differentiated paraganglion 
or chromaffin cells.” The other group of 
these tumors include those which have 
been described by various authors as 
“sarcoma,” “sarcoma-like,” “psuedo-sar- 
coma,” “endothelioma,” “perithelioma,” 
etc., the very multiplicity of these names 
suggesting the uncertainty of their nature. 
Sullivan and Fraser feel that: 

At least some of these various histological 
pictures represent different stages of cell 
maturation in another line of differentiation 
of the neural crest epithelium from which the 
sympathetic nervous system is derived, for 
example, neuroblasts, giving rise to neuro- 
blastomas or capsule cells or perhaps Schwann 
sheath cells giving rise to neuro-blastoma- 
Iike tumors without true ganglion cells or 
axis-cylinders. 
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Sullivan and Fraser conclude that these 
types of tumors are neuroblastomas or 
at least varieties of neuromas and not tu- 
mors of fibroblastic or endothelial origin. 
The first type they consider as paragangli- 
omas. They stress the fact that in the 
differentiation of the tissues derived from 
neuro-ectoderm there are several resting 
or rearrangement stages before the 
development of the ganglia and para- 
ganglia of the sympathetic system is 
reached, these stages tending to give rise to 
neoplasms which, depending on their stage 
or origin, may be termed ganglioneuroma, 
paraganglioma, chroniaffinoma or neuro- 
blastoma. Since the first type of tumor is 
a faithful reproduction of the normal 
carotid body there could be no objection 
to the term “paraganglioma” unless the 
question were raised to doubt its nature as 
a true neoplasm and to consider it as rather 
a hyperplasia similar to that encountered 
in the thyroid in certain goiters, for 
instance. Sullivan and Fraser, however, 
dismiss this issue by saying that the latter 
condition may exist, but that in their case 
and in many of the cases recorded in the 
literature, the tumor showed central de- 
generation and peripheral growth which 
proved it to be neoplastic. Such can be 
said for the tumor herein reported. 

Most authors agree that both types of 
the tumor may undergo malignant meta- 
morphosis, the second group more fre- 
quently so than the first. However, we are 
inclined to agree with Royster, that 
carotid body tumors must be regarded as 
benign tumors, as they are usually of slow 
growth, perfectly encapsulated and do not 
give rise to metastases, or recurrences, 
when occurring being the result of incom- 
plete resection at operation, with con- 
tinuity of growth. The term “perithe- 
lioma” so frequently used in designating or 
describing these tumors, we consider inap- 
propriate, as perivascular arrangement 
may conceivably appear in tumors of a 
most diversified nature. Further we even 
doubt the existence of perithelium in the 
sense of distinct cell elements or cell types. 


DIAGNOSIS OF CAROTID BODY TUMOR 

The diagnosis of carotid body tumor 
previous to operation is very difficult, 
as is evidenced by the fact that very few 
of the recorded cases were so diagnosed. 
The tumor is typically painless, of slow 
growth and present in the superior carotid 
triangle. The patient is usually prompted 
to consult a physician due to the noticeable 
tumor mass or pressure symptoms caused 
by it. Clinically it must be principally dif- 
ferentiated from the following conditions: 

1. Primary lymphosarcoma 

2 . Metastatic carcinoma of the lymph 
glands 

3. Aneurysm 

4. Gumma 

5. Tuberculous cervical adenitis 

6 . Aberrant thyroid. 

The positive diagnosis of tumor of the 
carotid body cannot be made except b} r 
the pathologist after a stud} 7 of miscro- 
scopic sections. It may be assumed by 
the surgeon, but is impossible of differentia- 
tion from malignanc}' or some of the 
previously mentioned morbid processes. 

TREATMENT OF CAROTID BODY TUMORS 

The treatment of these tumors offers 
subject for much discussion. For many 
years, surgeons have recognized the fact 
that operative interference in these cases 
usually means ligation of the common 
carotid or one of its branches, which 
procedure carries with it in any case a high 
operative mortality. On these grounds 
numerous writers have warned against 
surgery in any but early cases in which the 
tumor can be removed without sacrifice 
of the great vessels. Other writers take 
the contrary position. Royster states that 
“prompt recognition and early removal 
even at the expense of resection of the 
large vessels appears to be the only rational 
plan.” He further adds that, “no case suc- 
cessfully treated by medication or radia- 
tion has so far been recorded.” Since this 
statement, however, Bevan and McCarthy 
have published their case successfully 
treated by x-ray. This report will undoubt- 
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edly stimulate other workers to similar 
attempts. 

Sullivan and Fraser feel that “treatment 
can only be surgical.” They subjected 
their 2 cases to surgery and state that they 
are vindicated by the fact that both 
tumors showed active growth and possible 
malignant tendencies, and that at the 
time of their report, several months 
postoperatively, the patients were free 
from symptoms. 

We believe that with an established 
diagnosis, unless urgency of symptoms as 
was presented by our case indicates surgi- 
cal intervention, that undoubtedly early 
resort to the .v-ray should be had. In this 
respect, however, we desire to again call 
attention to the irrefutable fact that 
biopathologic examination alone can reveal 
the true nature of a growth encountered 
in this region. The condition should 
therefore be treated as would a malignant 
growth encountered elsewhere, and al- 


though radium and .v-ray therapy have 
apparently established cures in some of the 
proved cases, the same methods have 
likewise proved efficacious in a greater 
or less degree with malignant growths in 
general. In general it may be said that 
surgery is undoubtedly the treatment of 
choice, supplemented with later .v-ray or 
radium therapy. 

SUMMARY 

1. A case of paraganglioma of the 
carotid body, with symptoms of over a 
3 r ear’s duration and with successful surgical 
removal is reported. 

2. Enibryolog}^, anatomy, physiology 
and pathology of the carotid body are 
briefly discussed. 

3. Since accurate diagnosis is impossible 
in these cases without biopathologic ex- 
amination, surgery is the procedure of 
choice supplemented by .v-ray or radium. 
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LOCAL REDUCTION OF FRACTURES OF THE 
TIBIA AND FIBULA 

REPORT OF FIFTY CASES* 

Charles K. Barnes, m.d. 


CHICAGO. ILL. 


T HE purpose of this paper is to put 
into practical form, a simple method 
for reduction of fractures of the tibia 
and fibula, but more especially fractures of 
the shaft of one or both. 

In my opinion, the first thing of impor- 
tance in the treatment of all fractures, and 
especially those of the lower leg, is the 
immediate reduction of the fracture. This 
should be done, if at all possible, within 
an hour or two after the injur} 7 . The follow- 
ing procedure is carried out in the order 
named. 

i Each patient is give a quarter f 1 ^) 
grain of morphine. 

2 . A temporary splint is applied. 

3. An .v-ray picture, both anterior, 
posterior and lateral, is taken. 

After the .v-ray has been taken, the leg 
is first cleaned thoroughly and shaved, 
green soap, ether, and alcohol being used 
in the order named. The site of fracture is 
injected even though there is no displace- 
ment of fragments, because by so doing 
the patient is free from all pain during the 
process of putting on the cast. Ten to forty 
cubic centimeters of a 2 per cent solution of 
novocaine is injected into the hematoma, or 
hematomas, at the site of each' fracture 
shown on the .v-ray plate. Great care should 
be taken in injecting the novocaine in the 
hematoma that blood is returned into the 
syringe before the injection is made. It 
should be understood that the hematoma of 
every fracture must be injected in order 
that the patient be free from all pain. After 
the injection is complete at least fifteen to 
twenty minutes should elapse before fur- 
ther procedure and in cases that are not 
seen for five to ten hours after the accident 
you should wait at least thirty minutes or 


more, the reason being that the hematoma 
is more organized, the result being that 
the novocaine is not as well distributed. A 
4 in. piece of muslin bandage is then used 
to apply a clove hitch about the ankle of 
the patient, the ends of which are tied 
about the waist of an assistant, whose 
weight serves to help produce a steady 
traction on the leg while the rest of the 
procedure is carried out. As this traction is 
applied the muscles will be found to be 
perfectly relaxed and the patient will be 
completely free from pain. If swelling is 
present which in some cases occurs at 
once, but in most cases does not occur for 
an hour or more, it is necessary to massage 
the leg thoroughly and carefully, the result 
being that by ten or fifteen minutes of 
careful massage that all or nearly all of 
the swelling can be eliminated. If at the 
time this traction is applied, the patient 
complains of pain, it is because the novo- 
caine has not entered into the hematoma 
at the site of the fracture, or fractures. As 
this pull is applied by the assistant it takes 
a relatively small amount of manipulation 
to put the bones into perfect anatomical 
position. This can be determined by the 
use of a fluoroscope under which the entire 
reduction is done. When the fragments 
are found to be in satisfactory position one 
is then read} 7 to apply plaster bandages to 
the leg. The plaster is applied directly to 
the skin which is contrary to most teach- 
ings. This is done by first applying a 
plaster bandage which is made by several 
thicknesses of plaster of Paris bandage 
being placed on a board. This bandage is 
applied from a distance of about 6 in. above 
the knee, posterially, down to the bottom 
of the foot to a distance of about 1 in. 
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above the toes. Great care is taken' to see 
that it is applied very smoothly and that 
there are no wrinkles in the bandage; also 
that it is cut at an angle under the ankle so 
that there is an overlapping at the ankle 
rather than a wrinkle. Plaster is then 
applied circularly over the entire leg from 
a distance of about 6 in. above the knee to 
the toes, care being taken to apply the 
plaster evenly and snugly but not too 
tightly. By “not too tightly” we mean to 
merely place the plaster about the leg but 
not to roll it or put any pull on the plaster 
bandage. The plaster is applied with the 
clove hitch and traction still intact, the 
leg being examined from time to time under 
the fluoroscope to see that proper position 
is maintained at all times. The walking 
iron as designed by Dr. Forrester is incor- 
porated into the cast, care being taken to 
see that it is parallel to the axis of the 
tibia. (For description of the walking iron, 
see Fig. i .) As soon as the plaster has fully 
hardened, an x-ray picture is taken to see 
that proper anatomical position is present. 
If the bones are in good apposition the 
clove hitch is removed dorsally, by cutting 
the edge of the cast. If the clove hitch is 
left under the cast a pressure necrosis 
would result. The patient is then put to 
bed and the foot elevated on two to three 
pillows, with instruction to both the 
patient and the nurse to see that the toes 
are moved at regular and frequent inter- 
vals, the purpose of this being to eliminate 
any swelling that may result. By this pro- 
cedure, I have not as yet had to remove 
but one cast and in this case it was due to 
a roughening of the cast which could have 
been eliminated had I applied the cast 
smoothly. The patient is allowed to put 
his full weight on the walking iron in three 
to four days with the aid of a crutch or 
cane and in some cases without any sup- 
port, the full weight being borne on the 
broken leg, the weight falling on that part 
of the leg above the fracture. Walking on 
the leg does not cause the patient any 
great amount of discomfort and does not 
endanger the position of the fragments. 


This is true in all cases excepting those 
cases where the upper end of the tibia and 
fibia is broken into the joint capsule. This 



method which I have described applies 
only to fractures which are sufficiently 
transverse so as to allow the edges to 
become hooked. 

TREATMENT OF FRACTURES, THE FRAGMENTS 
OF WHICH CANNOT BE HELD IN 
POSITION BY THE CAST ALONE 

In these cases where there is a long 
oblique fracture of the tibia, it is necessary 
to hold the fragments in place by a steady 
continuous pull on the leg. This is best 
done by the use of a Steimann nail through 
the os calcis on which sufficient weight is 
applied to keep the fragments in position 
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as shown by x-ray examination. After this 
traction has been applied and maintained 
for approximately fourteen to twenty-one 
days, a cast is applied and the leg treated 
as in the case of an ordinary transverse 
fracture of the shaft. 

TREATMENT OF COMPOUND FRACTURES 

Compound fractures are treated in 
the same manner, with the following 
exceptions : 

The injection of novocaine is made from 
the side opposite the wound and around 
the entire site of the fracture, by the use 
of a long fine needle. The wound is treated 
as follows: 

The wound is cleaned thoroughly with 
green soap and ether and a debridement is 
done as completely as possible, after 
which the wound is cleaned with a solution 
of iodoform in ether in the proportion of 
2 dr. iodoform to i oz. of ether. The skin 
is closed with silkworm gut and the frac- 
ture treated as if it were a simple fracture. 
No window is left in the cast although the 
patient is watched very carefully for the 
development of gas-bacillus infection. It is 
routine procedure to give ioo c.c. of 
Lederle’s gas-bacillus antitoxin in all cases 
where the wound has been exposed to 


(street - dirt). In only i case has it been 
necessary to remove the cast and treat 
the infection of the skin, which fortunately 
did not result in osteomyelitis. 

ADVANTAGES OF THIS METHOD OF 
TREATMENT 

1. Elimination of the dangers of 
anesthesia in such cases as pulmonary 
tuberculosis, hypertension, cardiorenal and 
cardiovascular conditions, etc. 

2. More complete relaxation of the 
muscles and better resulting anatomical 
position with a longer period of manipula- 
tion possible inasmuch as the anesthesia 
lasts from two to two and one-half hours. 

3. Shorter period of hospitalization. 

4. No atrophy of the muscles of the leg 
because of the patient’s being allowed to 
walk much sooner and because the normal 
circulation to the parts is maintained there 
is less fibrosis and no resulting osteoporosis. 

5. Lessened chance of non-union due to 
decreased circulation. 

6. Shortened temporary disability and 
lessened permanent disability. 

In writing this paper, I wish to express my 
appreciation to Dr. C. R. G. Forrester for the 
help that I have had from him in the treat- 
ment of fractures by this method. 
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PRIMARY SUTURE OF COMPOUND FRACTURES 

REVIEW OF 70 CASES* 

G. Y. Graves, M.D., F.R.C.S. 

BOWLING GREEN, KY. 


T HE first consideration of any treat- 
ment of fractures must be the saving 
of the patient’s life, next the preserva- 
tion of the extremities, and lastly to 
restore, in the shortest time possible, the 
function of the injured part. Compound 
fractures greatly increase the difficulties 
of accomplishing any of these aims. 

Theoretically, the ideal treatment of 
compound fractures would be to convert 
them into simple fractures. Last year 
while working in the wards of Mr. Donald 
Duff, surgeon in the Royal Infirmary, 
Glasgow, Scotland, I had an opportunity 
to observe the results of primary suture 
of compound fractures. With his permis- 
sion, I am publishing the results which his 
group obtained in a series of So consecutive 
compound fractures occurring in 70 
individuals. 

The compound fractures were usually 
the result of greater trauma than simple 
fractures. Many were associated with 
other injuries, which made them more 
serious. In this series, 12 were compound 
skull fractures, associated with brain in- 
jury. Two of these patients died within 
twelve hours. Of the remaining 10, 1 died 
of septic meningitis following excision 
and packing of the wound. The other 9 
were treated by debndemont, removing 
the dirty bone fragments and suturing the 
wounds. One of this number became in- 
fected, developed a hernia cerebri, but 
recovered. There were 12 patients who 
had more than one compound fracture. 
Five were complicated by simple fractures 
elsewhere. 

The compound fractures were usually 
the result of a direct force and were much 
more common over the superficial bones. 

Over 75 per cent of the compound 
fractures were the result of direct violence. 


However, many compound fractures of 
the upper extremity were caused by in- 
direct violence. 


Table i 


Location of 
Fractures 

Number Per Cenb 

Direct 

Indirect 

Tibia and fibula. 

27 

33-75 

22 

5 

Skull 

12 

1 15.0 

12 


Tibia 

IO 

12.5 

4 

6 

Foot 

6 

7-5 

6 


Humerus 

4 

6.2J 

I 

3 

Femur 

4 

5.0 

4 


Hand 

4 

5.0 

4 


Radius and ulna 

3 

3-75 


3 

Ribs ; 

2 , 

2-5 

2 


Astragalus*. . . . 

2 




Fibula, ulna, i 





pelvis 

I 

1.25 




* Fractuic dislocation. 


We must examine this series as to the 
deaths and the causes of death. There were 
7 deaths. Two patients died from shock 
and hemorrhage; 2 died within twelve 
hours as a result of brain injury; 1 died of 
meningitis, following a compound fracture 
through the frontal sinus. The sixth person 
died from bronchopneumonia combined 
with brain injuries, four days after admis- 
sion. One patient having fracture of the 
pelvis died of internal hemorrhage. The first 
patient died upon the table while the sur- 
geon was cleaning the wound. The second 
person died thirty minutes after an anterior 
racket amputation of thigh was done. 
This patient’s life might have been saved 
if a blood transfusion had been given 
immediately before operation. There were 
no deaths attributable to sepsis following 
suturing the wound. One patient died of 
internal hemorrhage; no operation was 
performed. 

There were 8 amputations, 4 primary 
and performed because of the extensiveness 
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of the fracture and the great injury of the 
soft parts. Two amputations were per- 
formed because the blood supply of the 
extremity was insufficient and the part 


Table u 

CAUSE or DEATH 


Type of Fracture 

Guise 

Deaths 

Vault of skull through 



the frontal sinus. . . Meningitis 

I 

Lacerations of femoral 



vessels, fracture of 



shaft of femur .... Shock, hemorrhage 

2 

Base of skull. . . . 1 

Brain injury 

2 

Vault of skull. . . | 

Brain injury 
■ Bronchopneumonia 

! 

Fracture of pelvis. . . j 

t Rupture of bladder 
[Internal hemorrhage 

I 


became gangrenous. Two secondary ampu- 
tations were necessary to control spreading 
virulent infections in the wounds. 


Tabu: m 

AMPUTATION’S 


Cause of Amputation Primary Secondary' Deaths 


Bone shattered, great 

injury of soft parts. 4 

Insufficient blood sup- | 

ply. 1 2 2 1 

Infection . . 2 


The average length of time spent in the 
hospital was 44.5 days for all this series 
of compound fractures. Only 3 persons 
were treated expectantly but these patients 
averaged fifty-nine days. The length of 
stay of patients having compound fractures 
which became infected was 62.5 days. 
While the number of persons treated 
expect antly was small, their average stay 
was 14.5 days longer than that of the whole 
group. Taking 100 compound fractures in 
one year, the hospital would save 1450 
hospital days, an enormous saving from an 
economic standpoint. Furthermore, the 
average was somewhat increased by the 
fact that there were 10 secondary opera- 
tions, performed with an average time of 
59.75 days. Two were amputations for 


infection; 5 were for the removal of 
sequestra; 1 was a skin graft to repair the 
damage resulting from a sluff of skin; 2 
were for malunion. 


Table iv 

AVEHAGE LENGTH or TIME IN HOSPITAL 


Type of Treatment 

Number of 
Fractures 

Days in 
Hospital 

Dcbridemont plus primary 



suture... 

77 

44-5 

Dcbridemont. ... 

3 

59 

Infections 

ro 1 

62.5 

Secondary operations. . . . 

10 

59-5 


Nonunion, delayed union, and malunion 
are supposedly much more common after 
compound fractures than simple fractures. 
In this series nonunion did not occur. 
Delayed union appeared in 2 instances, 
and malunion twice. We have been taught 
that sepsis tends to delay the healing of the 
fracture and results in these conditions. 
It is interesting to note that the delayed 
union occurred in clean fractures. Non- 
union is almost always caused by too 
zealous removal of the splintered portions 
of bone, leaving a gap which cannot be 
bridged by the bone. It was prevented 
in this series by the preservation of all the 
bone splinters possible and by the suturing 
of the soft parts over them so as to give 
them the best chance of life. Delayed 
union is more apt to occur in transverse 
fractures with very little comminution. 

These patients were seen first in the -gate 
house of the Royal Infirmary. The external 
dirt and filth were cleaned from around 
the wound and the skin painted with 
methylated spirits, followed by iodine. 
A splint was placed upon the extremity 
and the patient was sent to the wards. 
No attempt was made to reduce the frac- 
ture. In the wards the patient was treated 
for shock with electric cage, hot drinks, 
morphia. Antitetanic serum was adminis- 
tered at this point. 

That night the patient was taken to 
the operating room. The wound was thor- 
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oughly cleansed with ethereal soap, methy- 
lated spirits, and iodine. Any dirty frag- 
ments of bone were clipped off by a rongeur 
or chipped off by a chisel. A debridement 
of the soft parts was done, all bleeding 
stopped. The fracture was reduced, the 
skin loosely stitched with silkworm gut. 
A splint was applied, and the patient 
sent back to the wards. 

If no infection developed, the wound was 
treated by dry dressings and the fracture 
as a simple fracture. If the patient began 
to complain of a good deal of pain in the 
wound, associated with increased tempera- 
ture, the wound was examined. If the 
edges were reddened and edematous the 
stitches were removed, free drainage was 
established, and the treatment proceeded 
as that of an infected wound. 

There were io infections in the 80 
compound fractures. Three were slight, not 
requiring the removal of the stitches. 
Three infections occurred in wounds in 
which foreign bodies were introduced : 
two in which the bones were wired with 
silver wire, and the other in a wound in 
which a Lane’s plate was used. Two oc- 
curred in very bad crushing injuries 
of the foot, in which it was impossible to 
do a thorough debridement without am- 
putating the foot. Both men had useful 
feet in spite of the infection. One occurred 
in a depressed fracture of the skull in which 
a portion of the left frontal lobe was left 
upon the fender of an automobile. It was 
impossible to remove all the dirty and 
bruised tissue from this wound. This child 
developed a hernia cerebri, but after a 
long period in the hospital was discharged 
apparently well, but with a large defect 
in the frontal bone. In two of the infections, 
the process was so severe that amputation 
was required, the patients losing their legs 
but not their lives. 

Statistics are not very reliable. Two 
people reading them get entirely different 
impressions. From the study of these 
patients and the observation of them in 
the hospital, I have tried to form a fair 
opinion of this method of treatment. 


In the first place, the results of this 
series are inferior to those obtainable by 
a good surgeon in private practice for the 
following reasons: (i) The streets of 
Glasgow are always covered with a lot 
of dirt, horse manure, and filth not found 
in American cities. (2) It was the custom 
to operate upon these patients at the end 
of the receiving day; thus the operations 
were performed from one to twenty-three 
hours after the accident. (3) The results 
seemed to depend upon the thoroughness 
of the debridement. (4) The patients of 
this hospital were often very dirty and wore 
quantities of filthy underwear. (5) Due 
to poor food, housing, and climatic condi- 
tions, the resistance of the individuals 
to infection seemed lower than that of 
patients seen in private practice. And, 
(6) due to the large number of patients, 
many of these individuals were dressed 
and taken care of b} r the nurses with some 
supervision by the surgeons. 

This is not a method to be adopted by 
every practitioner or surgeon. It requires 
a skill and judgment not possessed by 
every operator, and a careful technique 
not possible to carry out without a thor- 
oughly trained operating room staff. Used 
in selected fractures I believe it is the best 
method of treating compound fracture. 

It is the method of choice in compound 
fractures due to indirect violence, and in 
those due to direct force in which there 
is not too much bruising and laceration 
of the soft parts, including the skin. 
It should be done in all compound fractures 
of the skull. It should be done in all 
compound fractures in which the main 
blood and nerve supplies are intact. It 
is the method of choice in these fractures 
if seen within six hours of the injury. 
It is not the method of choice in fractures 
seen after this time, in very extensive 
lacerations and contusions in which it is 
impossible to remove all the injured tissue 
without gravely injuring the function 
of the limb, in cases in which debridement 
is not complete, where it is impossible to 
check the oozing, in places in which a 
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to abscess formation. After reduction, the 
blood vessels which have been compressed 
and displaced by the fragments are again 
free and the blood supply to the extremities 
is improved. Then the fragments must be 
completely immobilized and kept so. There 
is no greater mistake the surgeon can make 
than that of removing the splints when 
infection occurs and only treating the 
wound as such. Very few treat an abscess 
by sticking a finger into the cavity and 
moving it around at a great rate. Yet that 
is what a surgeon does when he fails to 
immobilize the infected fracture, and he 
need not be surprised if the patient has a 
chili after a dressing or if the patient suc- 
cumbs from a general septicemia. Provision 
must be made for adequate drainage. 
The incisions are guided by anatomical 
reasons and are not always placed in the 
most dependent part. All pus accumulates 
in fascial planes and rarely perforates the 
strong fascia. Particular care must be 
exercised in avoiding large vessels for if 
drainage is too near the blood vessel, the 
latter may be eroded and the patient may 
die of secondary hemorrhage. If later, it 
becomes necessary to make additional 
incisions for drainage, the fracture must 
be kept reduced and immobilized through- 
out the operation; otherwise it may lead to 
a displacement of the fragments and a 


change in the course of blood vessels and 
nerves may result, and the latter be injured 
by the incision. Irrigations of warm Dakin’s 
solution are helpful. 

CONCLUSIONS 

1. Primary suture is not safe for the 
general practitioner or occasional surgeon. 

2. Debridement should be practiced 
within six hours of the injury. 

3. The results will depend upon the 
thoroughness of the debridement. 

4. Debridement plus primary suture 
is the operation of choice in compound 
fractures due to (a) indirect force, (b) 
direct force without a great loss of tissue, 
(c) skull fractures, and (d) in comminuted 
fractures without too great a loss of soft 
tissue. 

5. Debridement and Dakin’s treatment 
are indicated in compound fractures (a) 
six to twenty-four hours old, (b) in condi- 
tions in which it is impossible to remove 
all damaged tissue without gravely injuring 
the function of the limb, (c) in which 
debridement is not complete, and (d) in 
which there is a good deal of oozing. 

6. Thorough drainage and Dakin’s irri- 
gation are indicated in obviously infected 
limbs. 

7. Non-absorbable sutures, plates, or 
bands tend to promote infection. 
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ACUTE LYMPHATIC LEUCEMIA* 

REPORT OF CASE 
Francis S. Mainzer, m.d. 

CLEARFIELD, PA. 

A CUTE lymphatic Ieucemia was first Etiology: Recent investigations show a 
r\ described by Hughes Bennett in tendency toward the theory that infection 
1845 an d a year later (1846) by plays a part in the production of Ieucemia, 
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Fjg. t. Kidney in capsule, demonstrating enlargement. 

Virchow. Ehrlich recognized it in 1876 as certain microorganisms have been re- 
and described it under two forms: (a) the ported causative, but nothing can as yet 
splenic myelogenous, (b) lymphatic. The be said as definite with relation to the 
first was characterized by hyperplasia specific etiology of the disease, 
of the spleen and marrow elements while Symptoms: The onset may be acute or 
the second by hyperplasia of the lymphatic gradual, with or without a chill, fever, 
glands. The acute lymphatic type is a weakness, profound prostration, sore 
progressive fatal disease of unknown eti- mouth and in some cases nausea and 
ology characterized by a sudden onset, vomiting. Anemia manifests itself early 
fever prostration and a tendency to nec- by pallor, muscular weakness, headache, 
rotic or gangrenous processes in the mu- vertigo and swelling of feet, 
cous membranes of the mouth and throat Physical signs: Loss of weight is usu- 
with no marked enlargement of the spleen, ally marked. The glands of the axilla, 
mcr or lymph glands. groin and neck arc as a rule affected. 

From the Department of Sargera Clime of S. J. Water worth, m.d., Clearfield, Pa. Submitted for publication 

January <?, 1931. 
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Splenic enlargement is not marked early. 
The skin may show three types of lesions; 
(a) ecchymosis, (b) subcutaneous abscess, 






days by the lymphocytes. The blood 
platelets are diminished. 

Piognosis: In the acute type recover}^ 
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Fig. 2. Sectioned kidney’ show ing diffuse, pale, i\ a\v character oflymphomatous infiltration and numerous pctcchiue. 


(c) Ieucemic nodules. The urine contains 
albumin, hyaline and granular casts and at 
times blood. 

Blood study: Anemia is as a rule marked. 
The red cells vary from 700,000 to 5,000,- 
000, while the hemoglobin ranges from 
20 to 60 per cent. The di stinctive pathologic 
increase of lymphocytes is present in a 
few days after the onset of attack and 
becomes progressively worse until the 
death of the patient. The white blood 
count varies from 10,000 to 265,000 per 
cubic millimeter of blood. The lymphocytes 
dominate and constitute from 70 to 98 per 
cent of the white cells. Some authors state 
that the polymorphonuclear count is high 
at the beginning, being replaced in a few 


so far is unknown; it never occurs. The 
patient usually expires in less than three 
months after the onset of the disease. 

Diagnosis is sometimes made with diffi- 
culty but is suggested with the acute or 
sudden febrile onset and the blood picture. 
Repeated blood examinations, enlargement 
of the I} r mph glands make the diagnosis 
clear. 

Treatment is symptomatic. In acute 
cases, especially of the lymphoid type, 
roentgen-ray treatment is usually unavail- 
ing and sometimes has seemed to hasten 
the fatal termination. Animal experiment 
shows that the roentgen-rays have a 
selective action upon the leucoblastic 



American Journal of Surgery 


M ainzer — Leucemia 


September, 1931 


tissue and that under their use the lymph present over the apex and aortic region, rate 
glands, Ieucoblastic marrow and spleen and rhythm good, no murmur; abdomen, 
undergo rapid atrophy. walls soft, liver extends down to the umbilicus 



Fig. 3. Kidney, magnification X 250. Diffuse deposition of lymphoid cells well shown. 


CASE REPORT 

T. M., was admitted to the Clearfield Hospi- 
tal June 20, 1930. The parents stated that the 
child was fretful and peevish, appetite was 
poor, slept poorly. These symptoms had been 
present for three months, becoming gradually 
worse. The child was able to be around but did 
not play as other children of her age. 

Physical Examination: fairly well nourished 
female about four years of age, rather anemic. 
Head, scalp normal; eyes, pupils equal, react 
to light and accommodation; nose, septum de- 
flected to the right; cars, no discharge, hearing 
good; mouth, teeth good, tongue coated, 
throat injected, tonsils enlarged and infected; 
neck, cervical glands palpable; chest, normal 
vesicular breath sounds are present over the 
entire lung areas, no rales; heart, both sounds 


on the right side, spleen palpable; extremities, 
normal. Temperature ioo°f., pulse ioo, res- 
pirations 23. Blood study, hemoglobin 75 P cr 
cent, red blood cells 3,480,000, white blood 
cells 14,000, polymorphonuclears 72, small 
lymphocytes 27, large lymphocytes, platelets 
120,000. Urine, specific gravity 1.020, reaction 
alkaline, albumin trace, microscopic, squamous 
cells, few epithelial cells. 

The second day following her admission the 
parents took the child from the hospital, hence 
no definite diagnosis was made as study was not 
complete. Her second admission to the hospital 
was July 20, 1930 (a month later) at which time 
the chief complaint was fever, enlarged ab- 
domen. The parents stated that since the child 
had left the hospital they noted the abdomen 
becoming larger and general condition worse. 
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Examination at this time revealed marked 
anemia with pallor, palpable glands of neck; 
heart rapid with roughening of first sound; 


greater than normal. There is an unusually 
small amount of gas. The diaphragmatic move- 
ments are normal and equal on both sides. 



Fig. 4. Kidney, magnification X 450. Lymphoid cells may be identified as well as acute glomerular lesion, and 

dengenerative changes in tubular epithelium. 


lungs, scattering rales over the bases of both 
lungs with dullness over these areas, abdomen, 
markedly distended, liver enlarged, large mass 
about the size of a grapefruit palpable in the 
left side. Temperature was ioi°f., pulse 130, 
respirations 24. The blood examination showed 
the hemoglobin to be 20 per cent, red blood 
cells 1,010,000, white blood cells 88,050, 
polymorphonuclears 4, small lymphocytes 90, 
large lymphocytes 5, transitionals 1. Urea- 
nitrogen 9.34 mg. per 100 c.c. of blood, crea- 
tinine 1.5 mg., sugar 96 mg. Feces salmon color, 
soft stool, negative for tuberculosis, no blood. 
Urine, specific gravity 1.012, reaction acid, 
negative for sugar, albumin negative. 

Roentgen-ray of abdomen was taken with 
the following report: The density of the 
abdomen above the iliac crest seems to be much 


On account of the mass in the left abdomen it 
was decided to do a C3’-stoscopic examination 
for pyelograph of left kidney which report was 
as follows : Catheter is coiled in a rather 
long slim pelvis for a child. Only the superior 
calyx fills. A small minor calyx is blunt as if 
broken off. The solution runs back into the 
bladder without filling the pelvis. The ureter 
enters the elongated pelvis at a right angle. 
The pelvis is undoubtedly deformed by a 
tumor, the outline of which is obscured by 
the gas-filled stomach and colon. The child 
was given several blood transfusions by the 
Unger method which increased the hemoglobin 
while the red cells remained the same. The 
white cells decreased following each trans- 
fusion. Consultation was held after which 
it was decided to do an exploratoty operation 
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as the mass on the left side was suspicious of white blood cells dropped to 10,500, poly- 
being either sarcoma or hypernephroma. On morphomiclear 50 per cent, small lymphocytes 
August 1, 1930, exploration was done by Dr. 43, large lymphocytes 3, transitionals 2, 



Fig. 5. Kidney, magnification X 450. 


S. J. Waterworth with the following report: 
Usual incision was made for exposure of the 
left kidney; posterior parietal peritoneum 
adherent to the whole anterior surface of the 
kidney which stripped off readily. Dissection 
of the ureter and pedicle very readily accom- 
plished. The kidney had an amyloid appear- 
ance. At no place had there been a break in 
the capsule. The perirenal fat appeared normal. 
The ureter was dissected down to the brim 
where it was ligated, pedicle doubly clamped 
and doubly ligated; the wound was closed 
with chromic catgut; skin closed with strips 
of sterile adhesive plaster. Following the 
operation the child had a moderate postopera- 
tive reaction but in five days the temperature 
was normal, pulse ranged from 80 to 90, the 
respirations from 20 to 23. The hemoglobin 
rose to 50 per cent, red blood cells to 2,300,000, 


eosinophils 2. 

Five days after the operation the wound was 
practically heated but the temperature started 
upward, reaching ioi.2°f. two days later. The 
white cell count was again increasing, hence 
it was decided to give mercurochrome intra- 
venously although the blood culture was nor- 
mal. The patient was given three injections of 
mercurochrome intravenously over a course of 
twelve days with no improvement of tempera- 
ture, while the white cell count was markedly 
increasing. Two weeks following operation a 
mass was palapable about the size of a small 
grapefruit in the right side which was diagnosed 
as an enlarged kidney. The kidney function 
after operation was good, urine showed a cloud 
of albumin with hyaline and granular casts. 

The pathological report of the specimen 
re'moved at operation was as follows: “Large 
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firni kiclnc\ 15 X 7 X 6 cm. Capsule strips The patient was given three more transfu- 
easilv bearing a smooth pale grayish white sur- sions by the Unger method. The white cell 
lace on which a few petcchiac arc scattered, count kept increasing as did the small lympho- 


NAME -TM. HOSPITAL - NO.38796 

LABORATORY-NO. 2.7 542 


DATE 

HB 

R.B.C. 

WB.C. 

POLYS 

LYMPH 

LARGE 

TRANS 

EOS 

SPECIAL 

7-21-30 

20 

1,010,000 

88,050 

4 

90 

5 

BE 

■aafe 

■ 


7-23-30 

55 

1,250,000 

56,800 

4 

9 l 

4 




7-24-30 

50 

1,000,000 

36,000 

7 

Q8 

3 

2 



7-25-30 

30 

1,000,000 

22,650 

15 

72 

10 

1 

2 


7-26-50 

50 

1 , 010,000 

26,000 

wm 

72 

9 

2 

3 

BASO 2 

7-29-30 

35 

1,020,000 

27800 

mm 

75 

7 

2 

1 


7-50-30 

35 

1,020,000 

26,000 

■El 

72 

1 2 

3 

3 


7-31-30 

35 

1,030,000 

49,200 

IQ 

72 

9 

2 

3 

BASO 2 

8-1-30 

35 

1,360,000 

36800 

10 

76 

10 

2 

2 


8-2-50 

40 

1,300,000 

33,000 

7 

85 

4 

3 

1 


S-4-30 

35 

1,410,000 

24,000 

eh 

47 

9 

2 

1 


8-7-30 

55 

2310,000 

13.850 

50 

43 

3 

2 

1 

BASO I 

8-1 1-30 

50 

2300,000 

32,500 

20 

75 

2 

2 

1 


8-1 3-30 

50 

2350,0 00 

58.250 

5 

85 

7 

2 

1 


8-14-30 

50 

2,310,000 

68.500 

3 

S6 

6 

3 

2 


8-15-30 

50 

2.3000 00 

78,350 

3 

96 

1 




8-16-30 

50 

2,310,000 

77500 

5 

85 

7 

2 

1 


8-18-30 

45 

1,980,000 

135,000 

2 

85 

mm 

3 



8-19-30 

45 

2,000,000 

153,000 

1 

9 1 

7 

1 



8-20-30 

40 

1.800,000 

142,000 

2 

90 

6 

2 



8-21-30 

45 

1,950,000 

120,000 

3 

9 1 

5 

1 



8-22-30 

45 

1,960,000 

98,600 

4 

89 

6 

1 



8-23-30 

50 

1,990,000 

98,000 

3 

9 1 

5 

1 



8-24-30 

50 

1,900,000 

128,000 

2 

9 1 

3 

4 



8-26-30 

50 

1.970,000 

118,500 

5 

89 

2 

4 

2 


8-27-30 

40 

1,250,000 

265,000 

1 

95 

3 

1 




Fig. 6. Table of consecutive blood counts, shoving remissions after nephrectomy Aug. 7, 1930 and gradual 

increase in leucocyte count to 265,000 before death. 


Cut surface is smooth, grayish yellow with 
a few streaks and spots. Markings are indis- 
tinct in most pyramids. Pelvis not enlarged 
relative to size of kidney.” 

Microscopic Examination: The normal struc- 
ture of the kidney is almost completely sup- 
planted by a diffuse deposition of lymphocytes 
lying in a fine reticular stroma. The round cells 
have vesicular nuclei, in some places hyper- 
chromatic, but no mitotic figures are seen. 
The remaining glomeruli and tubules are 
widely scattered and albuminous. Degenerative 
changes are marked. 

Diagnosis: Diffuse lymphoma of kidney. 


cytes, the latter reaching 98 per cent at one 
time. Five weeks after admission the patient 
expired. 

An autopsy was performed by Dr. D. F. 
McClure with the following report: 

External Examination: The body is that of a 
rather well nourished white female child of four 
years, of average build. The body is still 
warm, no rigor mortis present. Some post 
mortem hypostasis visible over the back. The 
hair of scalp is soft, brown and evenly dis- 
tributed. Pupils are equally dilated. Ears and 
nose are normal. There is evidence of recent 
bleeding about the lips and gums. The skin is 
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pale and shows several small petechiae over 
the forehead and cheeks. There is a healed 
scar of a recent nephrectomy on the left side. 
There is a firm nodular enlargement of both 
parotids, not attached to the skin. The cervical 
lymph nodes are bean sized. Axillary and 
inguinal lymph nodes are enlarged to the size 
of lima beans. They are firm and discrete. The 
epitrochlear glands are small. The abdomen is 
distended. The spleen is 3 cm. below the ribs. 
The liver extends to the umbilicus. The lower 
pole of the right kidney reaches to the iliac 
crest. 

Internal Examination. The main incision 
extends from 2 cm. below the suprasternal 
notch to the symphsis pubis. There is scant 
panniculus. The peritoneal cavity contains 
about 350 c.c. of clear straw-colored fluid. The 
peritoneal surfaces are clear and glistening 
excepting in the left lower quadrant where 
numerous dark red petechial hemorrhages are 
visible. There are fibrinous adhesions between 
two loops of gut in the left lower quadrant at 
the site of several small subserous hemorrhages. 
The omentum is adherent there to the appendix. 

Liver: The liver extends 3 cm. below the 
umbilicus. The capsule is smooth. The color is 
finely mottled, light yellowish brown. On 
section several hard white areas are cut 
through, near the hilus. The vessels and ducts 
course through it unobstructed. The outline 
is roughly stellate. 

Gall Bladder: The gall bladder is opaque- 
white in color. The serosa is smooth and 
glistening. The wall is } £ cm - thick and rather 
firm. In the fundus the papillae of mucosa ap- 
pear enlarged. The cystic and common ducts 
are patent. A clear brown bile can be expressed 
from the papilla of Vater by pressure over the 
gall bladder. 

Spleen: The spleen extends 3 cm. below the 
costal margin. It is firm in consistency. The 
capsule is smooth, grayish red. On section the 
pulp scrapes away with little difficulty. Near 
the hilus a firm white area is cut through, about 
1 cm. in diameter. It has the appearance of 
growth by expansion. 

Stomach : The stomach is partially distended 
by undigested food. The wall is soft. Numerous 
bean sized lymph nodes along the lesser curva- 
ture are firm and discrete. The mucosa shows a 
few petechiae. The jejuneum and ileum show 
very little change. Peyer’s patches are not 
enlarged. Solitary follicles appear pinhead in 


size. Several petechiae and vibices are seen in 
the lower end of the cecum and at the base of 
the appendix. A recent blood clot is found free 
in the cecum. At the splenic flexure the mucosa 
show numerous small hemorrhages, up to 5 cm. 
in diameter and small pinhead sized ulcers. 
At the lower end of the sigmoid the wall is 
firm, homogeneous and white, up to 1 cm. 
thick, pushing the mucosa forward in the form 
of a broad based papilloma with hemorrhagic 
surface. 

Appendix: The appendix is 7 cm. long and up 
to 1 H > n diameter at the tip. The serosa shows 
several petechiae. The mucosa is } 4 cm. thick. 

Kidneys: The left kidney is missing. There is 
edema and slight injection of the tissues at the 
site of operation. The left adrenal is surrounded 
by edematous connective tissue. On section 
the cortex appears pale yellow with practically 
no zone of darker brown present. The proximal 
end of the lower half of the left ureter is held 
in young scar tissue medial to iliac vessels and 
close to the promontory of the sacrum. The 
right kidney extends to the crest of the ilium 
and to the midline of the abdomen. The capsule 
strips with ease revealing a smooth, pale 
yellowish-gray cortex, closely speckled with 
dark red petechiae and vibices. On section the 
cortex is opaque yellowish-gray throughout 
with numerous parallel streaks and spots. The 
normal markings are not very clear cut. The 
pelvic epithelium appears normal. The bladder 
contains clear yellow urine. Mucosa appears 
normal except for slight redness about the 
urethral orifices. 

Pancreas: Pancreas is quite firm and is 
matted with enlarged lymph nodes. All the 
mesenteric retroperitoneal and iliac glands are 
numerous, discrete and firm and up to 1 1 2 cm - 
in diameter. On section many show small 
hemorrhagic spots and streaks, on a firm white 
matrix. 

Thorax: The thoracic cavity, organs not 
removed. There is no free fluid. Pleural sur- 
faces are smooth and glistening. 

Lungs: Both lungs are soft and crepitant. A 
few large mediastinal nodes are felt. 

Thymus: Thymus is 9 X 5 X .2 cm. and ex- 
tends down to the level of the third interspace. 

Heart: Does not appear enlarged. 

Microscopic Examination: Appendix: Mucosa 
and subscrosa are densely infiltrated with 
lymphoid cells. Muscularis is only slightly 
involved. 
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Kidneys: Dense, homogeneous lymphoid 
infiltration of the stroma of kidneys, separates 
tubules and glomeruli widely. Tubular epi- 
thelium shows cloudy swelling. Here and there 
small interstitial hemorrahges are seen. 

Gall Bladder: Rugae of mucosa arc enlarged 
and filled with densely arranged lymphoid cells. 
Musculature is but little involved. Subscrous 
infiltration is 6 mm. deep. 

Lymph Nodes: Larger than normal. Ger- 
minal centers cannot be distinguished. A few 
small hemorrhages are interspersed throughout 
the dense lymphoid stroma. 

Wall of Sigmoid: Submucosa is very deep and 
made up of fatty tissue surrounded by large 
areas of albuminous degeneration. Blood vessels 
are packed with lymphocytes. Lymphoid infiltra- 
tion of the walls is not very marked. 

Pancreas: Lymphoid infiltration follows the 
fibrous septa, separating the lobules. There is a 
moderate increase in the amount of fibrous 
tissue. 


Spleen: Trabeculae are far apart. Sinuses 
contain many lymphocytes. 

Microscopic Diagnosis: Diffuse lymphoma of 
Kidneys. Diffuse lymphoma of gall bladder. 
Lj-mphomatous infiltration of pancreas, 
spleen, appendix and lymph nodes. Acute 
lymphatic leucemia. 

Clinical Diagnosis: Acute lymphatic leu- 
cemia. 

Gross Anatomical Diagnosis: Acute lympha- 
tic leukemia. Ascites. Petechial hemorrhages of 
mucous membranes of mouth. Petechial hemor- 
rhages of the peritoneum. Petechial and submu- 
cous hemorrhage of the colon. Recent scar of 
left nephrectomy. Enlarged retroperitoneal 
and mesenteric lymph glands. 

Diffuse fymphoma of right kidney. 

Lymphomata of liver, spleen, gall bladder 
and pancreas. 

I wish to express my thanks to Dr. S. J. 
Waterworth and Dr. D. F. McClure for their 
assistance in reporting this case. 
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TUMORS OF THE KIDNEY 

WITH ESPECIAL REFERENCE TO THE HYPERNEPHROMATA* 
Lawrence W. Smith, m.d., and Henry \V. Ferris, m.d. 

NEW YORK 


INTRODUCTION 

I T is our purpose to review, as briefly 
as possible, the pathological classi- 
fication of tumors of the kidney, with 
the point in mind primarily of correlating 
these pathological diagnoses, where possi- 
ble, with differential clinical prognosis, 
and indicating the pathologist’s function 
in the field of genitourinary surgery. 

For this purpose we have drawn our 
material from the service of the Brady 
Urological Foundation at the New York 
Hospital under Dr. O. W. Lowsley’s 
direction, and from the other surgical 
services of the New York Hospital. And, 
it is through their kindness that we are 
able to present the specific cases as exam- 
ples of the various types of tumor under 
discussion. In addition we have drawn 
freely on the various textbooks and pub- 
lished papers concerning these tumors over 
the past ten years, including so recent 
a presentation as that of Perla at the 
November meeting of the New York 
Pathological Society. 

EMBRYOLOGY 

We will presume for the moment to 
recall hastily the essentials of the embrj'- 
ologic development of the kidney in order 
to understand our classification of its 
tumors, for in hardly any other single 
group of tumors does Cohnheim’s theory 
of cell rests play so prominent an etiologic 
part. 

To summarize the embryologic studies 
of the origin of the kidney, as expressed 
particularly by Bremer , 1 it may be said 
that all the renal organs, pronephros, 
mesonephros (Wolffian body) and meta- 
nephros (mammalian kidney) are developed 


from the nephrotomes. In man the pro- 
nephros normally disappears, the Wolffian 
body itself atrophies entirely in the female, 
and in the male plays a part in the devel- 
opment of the epididymis, while the 
actual renal tissue is derived from the 
metanephros. 

However, the Wolffian duct persists for some 
time and each duct near the place where it 
enters the cloaca forms a knob-like outpocket- 
ing which elongates rapidly, becoming the 
ureter. This, in turn, expands, becomes lobular 
and produces the pelvis of the kidneys, includ- 
ing the major and minor calyces and the 
collecting tubules with all of their branches. 

The second part of the kidney which 
consists of dense mesenchyma subdivides 
into masses enveloping the enlarged tips 
of the collecting tubules to form vesicles. 
These elongate, forming s-shaped tubules, 
whose upper, outer ends unite with the 
collecting tubules and whose lower ends 
form the glomeruli with their capsules. 

The adrenal, in turn, develops in two 
parts in man, the cortex appearing first. 
It is formed from cells which develop as 
buds of the celomic epithelium growing 
into the mesenchyma on either side of the 
mesentery, medial to the Wolffian bodies. 
The medullary portion is derived from 
chromaffin cells of the sympathetic ganglia 
growing ventrally along the medial side of 
these masses. 

From this mode of development, it is 
obvious that accessory suprarenal glands 
may occur locally, or be carried down with 
the descent of the gonads into the epi- 
didymis or broad ligament. It is equally 
obvious that normally there is very little 
opportunity for adrenal cell rests to occur 
in the kidney. 


* From the Department of Urology, James Buchanan Brady Foundation, New York Hospital, and from the 
Division of Laboratories, New York Hospital. Read before the meeting of the American Urological Association 
(New York Branch) Dec. 4, 1930. 
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Bothe, 2 however, in a recent article Pelvic Tumors: The pelvic tumors are 
reviewing the embryology of this region, less commonly encountered, and are well 
shows, as other investigators have, that understood. There is little opportunity 



Fig. i. Longitudinal section of a 16 mm. human 
embryo. (Modified after Wilson and Willis.) 


in some cases there may be a time between 
the regressive phase of the pronephros 
and mesonephros when the nephrogenic 
tissue may lie in close proximity to the 
suprarenal body, and thus it is not impos- 
sible or even improbable that such adrenal 
rests may subsequently be found just 
beneath the capsule of the kidney and 
give rise to tumors presenting modified 
variations of the morphologic characteris- 
tics of adrenal cortex. This, by no means, 
indicates or even suggests that all tumors 
of the kidney cortex are adrenal in origin 
as many investigators would seem to 
believe. 

CLASSIFICATION 

Based on the embryologic origin re- 
counted here of the various types of cells 
associated with the development of renal 
neoplasm, it is relatively simple to devise 
a workable pathological classification of 
these tumors. Broadly, they can be divided 
into two major groups: First, those in the 
renal pelvis, and second, those which are 
found in the cortex. 


a b 



Fig. 2. Case No. 40635. Male sixty-two years. Papil- 
loma of bladder showing distortion of pelvis. 

here for discussion. They may be said 
to correspond quite accurate!}' to the 
epithelial tumors of the bladder, being 
derived as they are from the same parent 
tissue. They may be divided into two chief 
types, the papillary and the squamous, 
but the former tumors may lose their 
papillary structure and become alveolar 
in form. Their malignancy may be quite 
accurately measured by histological grada- 
tion of their cellular mutation, the papillary 
form being the least invasive, and having 
the lowest mortality rate. The squamous 
form, on the other hand, unlike the papil- 
liferous tumors, tends to invade more 
extensively, even involving the blood 
vessels, and accordingly is not unlikely 
to be associated with distant metastases. 
Hunt and Hager 3 reviewed a series of 271 
cases of malignant renal neoplasms, and 
found but 23 instances of the pelvic type 
of tumor, a total incidence of but approxi- 
mately 1 in 12. In this series of 38 cases 
we have 6 examples of this type of tumor 
which would suggest that their figure is too 
low. 

In our 6 cases we have a fairly represen- 
tative series ranging from an essentially 
benign papilloma (No. 40635) in a man of 
sixty-two, through instances of varying 
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Waldeyer 4 who in 1867 associated renal Grawitzian type of tumor histologically 
cancer with renal tubular epithelial changes, is in its polymorphism. Occasionally wc 
and Gravitz,' 1 in 1883, who first conceived find tumors in which the typical arrange- 
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Fig. 5. Case No. 36935. A ttpical case of adrenal tjpe 
tumor, showing involvement of pelvis. 

the notion of the possible adrenal origin 
of the 3 r eIIowish tumors of the cortex; 
Birch-Hirschfeld, G who first introduced 
the term “hypernephroma” in 1892; 
Sudeck 7 in 1893; Stoerk s in 190S, and 
Wilson 9 in 1911, who disputed this rela- 
tionship, and Wilms, 10 in 1899, who first 
recognized the embryonal nature of the 
sarcomatous tumors of childhood. Since 
that time no really important contribution 
has been made as to their pathogenesis, 
and the battle rages back and forth be- 
tween these two major groups of extremists. 
And, as in most similar circumstances, the 
middle path is probably nearer the truth 
and both renal and adrenal elements may 
play a part in individual cases. 

From our point of view, we are inclined 
to lean with Young, 11 and favor a generic 
term, such as “nephroma,” as indicating 
a tumor of the kidney. This is in line also 
with Wilson’s theory that these tumors 
are probably neither of suprarenal gland, 
nor of metanephrotic origin, but more 
likely are derived from the nephridial 
blastoma, which perhaps more readily 
might explain their usual occurrence just 
beneath the capsule of the kidney proper. 

The principal difficulty which has to be 
overcome in determining the origin of this 


Fig. 6. Same case. Pwlogrnm showing diagnostic 
deformit \ . 

ment of the cells is indistinguishable from 
that of adrenal cortex, and in which this 
structure is uniformly found throughout 
the tumor. For the sake of argument, we 
might concede an adrenal origin of this 
type of tumor, based solely on morphology. 



Fig. -. Case No. 4240S. Male fift\-three wars. Gross 
specimen of rather large c\stic, encapsulated adrenal 
type tumor. 


Unfortunately, however, it is extremely 
rare to find such characteristic tumors. 
They are apt to be small, and more often 
found accidently at post mortem, than 
during life. Whereas, on the other hand, 
the usual and common kidney tumor is one 
in which typical adrenal appearing tissue 
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is admixed with areas showing definite shall we do with the occasional morpho- 
tubule formation and often papillary prolif- logically indistinguishable papillary tubi- 
eration of the cells. Some of the cells may form tumors when we find them in the 
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Fig. 8. High power photomicrograph of same, illustrating zona fascicutata arrangement of cells. Note also small 

nuclei and vacuolization of cytoplasm. 


be “foamy,” some “clear,” while others 
may be distinctly “granular.” Marked 
pleomorphism may be present. Irregularity 
in size and shape of cells is frequently to be 
noted, and it is difficult to concede a strictly 
adrenal “rest” origin to such a tumor. 

But our difficulties do not end at that 
point. As Stoerk and others have sug- 
gested, the morphology of these papillary, 
tubiform neoplasms strongly favors a 
renal tubular epithelial origin, and the 
more generally accepted view today sub- 
scribes to this hypothesis. What then 


adrenal? No one, we think, has had the 
temerity to even intimate that such tumors 
represent renal tubular epithelial “rests” 
in the adrenal. And so, having traversed 
the entire circle we come back to our start- 
ing point, what is the pathogenesis of 
these curious, more or less encapsulated, 
yellowish tumors which we find in the 
kidneys of middle-aged men and women? 

We cannot concede, as Perla recently 
essays to, the Grawitzian hypothesis of 
all these tumors, nor can we admit the 
monophylistic hypothesis of renal epithe- 
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lial origin, and are forced to conclude glitters, certainly, all more or less 
that both tissues may play a part in the encapsulated yellow tumors are not of 
pathogenesis of this group of tumors. adrenal cortical “rest” origin, as for 



Fig. 9. High power, illustrative of granular type of papillary adenocarcinoma of kidney, quite unlike preceding case. 


Dealing as we are with tissue all derived 
from such closely related mesothelium, 
Wilson’s proposal to apply the term 
“mesothelioma” to them is perhaps as 
nearly accurate a plan as any. But, we 
feel that such a term is unsatisfactory as 
it does not express the ver} r obvious differ- 
ences in character of the developed tumors. 
It is quite possible that we may have actual 
tumors of adrenal rest origin, although the 
proof is most unsatisfactory. In the first 
place, the clinical evidence of virilism 
which is so apt to occur in true adrenal 
cortical tumors has not been reported so 
far as we are aware in a single case of 
renal “hypernephroma.” Like the old 
familiar proverb, “all is not gold that 


example, the curious lipoidal, vacuolated 
cell tumors of the thyroid or breast, certain 
xanthomata and the like. From the rather 
insecure embryologic evidence, has been 
built an exceedingly top heavy house of 
cards, which justly, we believe, has fallen 
to the ground. Ewing 12 in his chapter on 
tumors of the kidney concludes that true 
adrenal rest tumors must be of compara- 
tively infrequent occurrence. 

And yet, we cannot dismiss the theory 
as entirely untenable and are inclined to 
feel that true adrenal tumors may occa- 
sionally occur. They present some differ- 
ential features both histologically and 
clinically, which tend to segregate them 
into a definite pigeon hole. In our series 
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we have 5 cases which might reasonably be 
included in this group; of which the follow- 
ing are representative: 



Fig. 10. Case No. 41331. Male fifty-two years. Illus- 
trative of clear cell type of papillary adenocarcinoma, 
presumably of renal tubular epithelial origin. 


Case ii. No. 42408, V. L, a white male of 
fifty-three was admitted to the New York 
Hospital September 24, 1930. For about eleven 
days his urine had been dark brown in color, 
and during the last few days had contained 
fresh blood. He had also had pain in the right 
kidney region. Physical examination showed 
nothing significant. His urine contained many 
red blood corpuscles. The phthalein excretion 
from the right kidney was 0.5 per cent in five 
minutes. Pyelogram showed a probable tumor. 
Right nephrectomy was done. The upper two- 
thirds of the kidney was occupied by an en- 
capsulated mass 10.5 cm. in diameter. The 
tissue was soft, red and yellow. Microscopically, 
cords of foamy cells separated by delicate 
strands of connective tissue, were seen. The 
patient is alive at time of writing. 

Case hi. No. 28032. \Y. J., a white male. 


fifty-three years of age, entered the New York 
Hospital April 3, 1922, complaining of loss of 
weight and strength, “bilious” attacks, and 
pain in the right upper quadrant of three years’ 
duration. A pyelogram suggested a new growth 
in the lower left kidney. A nephrectomy was 
done. At the lower pole was found a tumor 6 
cm. in diameter. On section yellow with streaks 
of hemorrhage and pale connective tissue. 
Microscopic preparations showed the cords of 
foamy cells with small nuclei of a “Grawitz” 
type of neoplasm. In 1923 he again entered the 
hospital for a cholecystectomy. In 1926 “a 
tumor attached to the ilium” was found, 
treated by x-ray, following a course of lead 
therapy at St. Luke’s Hospital. He finally died 
in the Memorial Hospital, May 4, 1927. An 
autopsj' showed metastases to the lungs, heart, 
pericardium, right kidney, bones, liver and 
peritoneal cavity. 

In general, it may be said that as a 
whole, these tumors tend to remain en- 
capsulated, and accordingly are more 
benign. They are apt to be smaller than 
the typical tumor of renal origin, but 
unfortunately do metastasize relatively 
early. Throughout their natural history 
their morphology is Iikely r to remain 
relatively constant; masses of uniformly 
large “foamy” cells arranged in sheets 
or trabeculae as in the zonae fasciculata 
or glomerulosa of the normal adrenal. 
The nuclei are typically small and eccen- 
tric, and the cytoplasm lacks the clarity 
or the granular appearance of the other 
more usual form of tumor. Furthermore, 
there is a rather dense central fibrous 
core and the cords of the cells are often 
arranged about vascular sinuses as in 
the adrenal itself. The importance of their 
recognition histologically is because of 
their possibly more favorable prognosis. 

We should not be inclined to argue too 
strenuously with anyone who maintained 
that even these tumors failed to qualify as 
of true adrenal origin, and merefy repre- 
sented a more completely differentiated 
type of the common or garden variety of 
cortical tumor, a type which might be 
graded histologically as of comparatively 
low degree malignancy. The point which 
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Pcrla made in this respect is of interest. 
He compares these “silent” l^pernephro- 
mata with the “fetal” adenomata of the 
thyroid which histologically remain benign 
save for occasional invasion of the blood 
stream with the establishment of distant 
histologically benign metastases which 
may be the occasion for calling attention 
to the primary tumor. 

On the other hand wc have those tumors 
in which we feel a definite origin from renal 
tubular epithelium can be traced. And yet, 
here too, our evidence is chiefly circum- 
stantial for certain links in the chain are 
lacking. Such tumors have been especially 
described by Ewing. 

Among the wcll-recognized tumors of 
the kidney are the tiny hyperplastic 
adenomata usually found in the cortex of 
sclerosed organs, and often multiple. Here 
there is general accord as to their tubular 
epithelial origin. But, unlike other adeno- 
mata there is no great tendency toward 
malignant degeneration, and the inter- 
mediate stages between benign adenoma 
and frank adenocarcinomata is seldom 
found. 

Whatever their pathogenesis, these cor- 
tical renal tumors lorm a very definite 
histological and clinical group. It is to this 
type of tumor that the misnomer “hyper- 
nephroma” has become inseparably at- 
tached in the minds of most clinical 
surgeons, and the attempts of pathologic 
purists to replace it by a more exact 
terminolog}' is probably quite futile. How- 
ever, there are subdivisions within the 
group, and their behavior in these divisions 
varies within rather wide limits. Of these 
variations in morphology, we have two 
fairly clear cut types; first the compara- 
tively rare “granular cell papillary 
tumors, in which the cells are deep staining, 
the cytoplasm almost homogeneous, the 
nuclei small and deep staining and cells 
arranged on rather heavy fibrous stalks; 
and second, the most common tumor of the 
whole series, the typically clear cell 
papillary adenocarcinoma. In these the 
cells are large, coarsely vacuolated, so that 
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their cytoplasm is barely recognizable, 
except for the limiting membrane outlining 
it. The nuclei tend to be larger, often with 



lumoi of renal type. Shows characteristic loss of 
capsule. 

a well defined nucleolus and definitely 
recognizable strands and granules of chro- 
matin. The stroma is a delicate stalk 
composed of capillary vessels and a few 
supporting connective tissue strands. The 
lumina of the acini frequently contain a 
homogeneous pink staining colloid like 
material. 

The tumors are apt to be extremely 
vascular with many areas of necrosis. 
They may attain considerable size, io to 
20 cm. in diameter. They lack the charac- 
teristic central fibrous core associated 
with the “adrenal” type of tumor. In 
addition they are much less definitely 
encapsulated, often infiltrating irregularly 
not only the kidney substance, but the 
surrounding perirenal tissue. Like the 
hypernephroma they very commonly in- 
vade the renal vein, and extend along the 
inferior vena cava. 

In our series we have 21 cases which we 
feel belong in this group, of which the 
following are representative: 

Case iv. No. 41331 (6931). G. P., White 
male of fifty-two years, was admitted to the 
New York Hospital February 14, 1930 with a 
history of recurrent attacks of lumbar pain 
accompanied by hematuria. The first was five 
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years before. He bad several such attacks in 
1928. Physical examination produced no signifi- 
cant findings. Pyelography showed a picture 



Fig. 12. Case No. 6434. Autopsy specimen from similar 
extensive involvement of one kidney in renal tumor. 


suggesting a tumor of the right kidney. He was 
discharged February 17, 1930, but readmitted 
March 20, 1930, and a nephrectomy performed. 
The kidney contained a mass in its central 
portion, measuring 5 X 5 X 4.5 cm. It was soft 
and reddish-yellow with white trabeculae. The 
growth seemed to be invading the veins. Micro- 
scopic sections showed acini and papillary 
structures with very clear cells lining the 
spaces or covering the delicate bands of stroma. 
Many of the acini contained clear pink staining 
material. There are small hemorrhages in por- 
tions of the stroma, which in places is very 
dense. He developed a bilateral bronchopneu- 
monia and right empyema, and died ten days 
postoperative. Post-mortem examination re- 
vealed no metastases. 

Case v. No. 39759. L. H. White male fifty- 
seven years old, entered the New York Hospital 
May 4, 1929, complaining of frequency, noc- 
turia and attacks of left lumbar pain of four 
years’ duration, and of hematuria present for 
one month. Physical examination showed a 
slightly tender mass in the left upper quadrant. 
Pyelogram showed a probable horseshoe kidney 
with stone in the left pelvis. At operation the 
left side of the horseshoe kidney was removed. 
An encapsulated soft tumor, 5 cm. in diameter 
was found at the lower pole. Section showed a 
yellow surface streaked with red. A large stone 
was present in the upper part of the kidney- 
associated with pyelonephrosis. Microscop- 
ically the tumor was composed of rather solidly 
arranged clear cells, but with definite papillary 


and acinar arrangement in portions. The 
patient was still living in March, 1930. This 
ease is recorded through the courtesy of Dr. 



Fig. 13. Case No. 39759. Male fifty-seven years. Case 
of Dr. DeVries. I-forscsfioe kidney, showing tumor in 
lower pole and nephrolithiasis in upper pelvis. 


John de Vries, the attending urologist. It is 
particularly of interest because of its occurrence 
in a horseshoe kidney and its association with 
stone. 

Including the 5 possible adrenal tumors, 
the statistical study of t,hese 26 cases may 
be brieffy summarized The average age. 
was 55.7 years, the extremes being a 
young woman twenty-seven, and a man 
seventy-seven years of age. There were 18 
males and 8 females. The right side was 
involved thirteen times, the left thirteen 
times. The tumor was in the upper half 
of the kidney ten times, in the lower half 
eleven times. In the remaining 5 cases 
tire location was either not stated or the 
tumor was described as being in the mid- 
region. Stone was found twice in associa- 
tion with pyelonephritis and the tumor. 

Nephrectomy was performed in 24 of 
the 26 patients. The other 2 cases were 
found incidently at autopsy. Five of the 
patients are still living, u have died, and 
the remaining 10 have not been traced 
completely. Four of them, however, were 
alive two to three years postoperatively. 

Clinically, the presenting symptoms 
were: pain , which occurred in 24 of the 
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cases; hematuria, which was present in 
15 instances, and the presence of a sub- 
jectively recognized tumor in 6 of the cases. 
1 he duration of symptoms varied greatly, 
the extremes being eight days and seven- 
teen years. The usual story was a matter 
of several weeks or months. The diagnosis 
was confirmed in most instances by pye- 
lography and operative measures carried 
out as indicated. 

In addition to the 26 cases cited here 
are 6 others in which the data are incom- 
plete, but in which there is little doubt as 
to the diagnosis, and which we feel could be 
included in this group of renal carcinomas. 

EMBRYOMA 

Finally, there is the important group 
of tumors occurring almost entirely in 
the first decade of life, the embryonal tu- 
mors of Wilms, often spoken of as sar- 
coma, adenosarcoma, adenomyosarcoma, 
or mixed tumors of the kidney. Wilms’ 
original conception of these tumors re- 
quired the inclusion of nephrotome, sclero- 
tome and myotome to account for the 
wide variation in the histology of the 
developed tumors. Muus 13 accredits the 
origin simply to the renal blastoma, as 
do Wilson, Glynn, 14 Young and others, 
who feel that this mesothelium is fully 
capable of differentiation into the various 
elements of the tumors. The difficult 
feature to account for is the frequent 
presence of smooth or striated muscle and 
many investigators are in accord with 
Wilms’ original theory that at least myo- 
tome inclusions must be present. Ribbert 10 
even goes so far as to believe that they 
are true teratoid tumors and must be 
derived from aberrant sex cells. Again, 
their pathogenesis is a matter of academic 
dispute and of little practical importance. 
Their recognition clinically is compara- 
tively simple. Their occurrence in infants 
and their relatively and actually enormous 
size, some of them attaining a diameter of 
as much as 35 cm. is very suggestive. 
Their gross appearance is also charac- 
teristic." They tend to be solid, opaque, 
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whitish tumors, well encapsulated, and 
infrequently showing metastasis. As they 
increase in size they become cystic and 



Fig. 14. Case No. 18376. Kidney from infant of tiiree 
months, showing extensive replacement of renal 
tissue of embryonal tumors. Wilms’ embryoma. 


less easily identified, especially when found 
in adults. 

Among these tumors may be cited a 
rather well-defined group of cases desig- 
nated as embryonal adenocarcinomata 
and occurring usually in young adults. 
We are inclined to feel that they are 
merely a curious one-sided, late develop- 
ment of this same general type of em- 
bryomata. The following are representative 
histories : 

Case vi. 18376 T. J. Male, aged two and 
one-half years, was brought to the New York 
Hospital June 10, 1915. Eight months before 
his father had noticed a firm, hard lump in the 
lower part of the child’s abdomen. This mass 
increased in size, and the child lost some weight. 
Physical examination showed this mass to be 
about 6 in. long, in the left kidney region, and 
freely movable. The urine showed no red blood 
cells. A left nephrectomy was performed. The 
specimen presented a new growth about the 
size of a cocoanut, irregularly ovoid, and 
occupying a position between the two poles 
of the kidney. A thin layer of parenchyma con- 
nected these poles. The tumor seemed to be 
in two parts. The general color of the larger 
part was greyish yellow, with portions re- 
sembling brain tissue. The smaller portion, 
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Alter a rest in the country, she entered the 
hospital again September 8, 1911, when right 
nephrectomy was performed. The removed 


and tubular formation. They usually con- 
tain muscle fibers of the striated or smooth 
type. Typically their stroma presents a 
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Fig. 16. typical mixed tumor of kidney showing tubular structure amid a sarcomatous stroma. 


specimen was about 24 X 14 X 8 cm. The 
kidney was flattened out on one surface of this 
mass, but seemed to fuse with the growth, 
which was irregularly lobulated, soft, yellow- 
ish. Microscopically the tumor showed a 
picture much like that seen in case No. 18376, 
with mixed sarcomatous and carcinomatous 
appearance. In 1926 she was reported to be 
alive, but under care of a physician for abdomi- 
nal trouble. 

Microscopically the tumors vary greatly, 
some of them being almost uniformly 
composed of undifferentiated renal blaste- 
mal cells, others showing pseudoglomerular 


sarcomatous degeneration. They have a 
curious tendency to be bilateral and accord- 
ingly fatal, but when unilateral, they may 
be relatively benign clinically, and a few 
permanent cures have been recorded. 

In our series we have 6 cases which fall 
into this group, one of them occurring in 
an adult, the others all in infants or young 
children. They range from an almost 
undifferentiated blastoma to completely 
differentiated adenomyosarcoma. Four of 
these patients died within one year post- 
operatively. One patient was still living 
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fifteen years later, and one has not been 
traced. 

In addition to these relatively frequently 
encountered tumors there have been de- 
scribed many others of no significance in a 
discussion of this sort: lipoma, myxoma, 
chondroma, fibroma, etc. Among these 
may be cited the curious tumor described 
by Warren 16 of a myeloid replacement of 
the renal pelvis. 

Of the metastatic tumors the ones of 
particular interest are the paraganglioma 
and neuroblastoma of adrenal medullaty 
origin. In some instances these tumors may 
appear primary and simulate hyperneph- 
romata, but careful study will usually 
reveal their true adrenal source. One 
such case was encountered in our studies, 
but not included in the series. Usually 
their identification is not difficult. They 
are invariably fatal by the time renal 
involvement has taken place. 

SUMMARY 

We have attempted .to review briefly 
the more important primary tumors of the 
kidney and arrange them in a somewhat 
arbitrary classification for purposes of 
discussion. 

In the first group we have the varying 
forms of papillary and squamous epithelial 
origin. Their malignancy can be quite 
accurately estimated histologically and a 
reasonably intelligent prognosis made. 

In the second group, composed of the 
vast majority of the cortical tumors of 
individuals past middle life, we are inclined 
to accept the conventional classification 
of two major types: one, arising from 
adrenal rests; the other being derived from 
renal epithelium. Of this first type, there 
are but very few unquestionable examples. 
Of the second type we have several arbi- 
trary subdivisions; chiefly the papillary, 
composed either of clear cells or of granular 
cells, and the rarer alveolar carcinoma. 


We are inclined to feel that these tumors 
all have a common origin, probably from 
some prenephric rest, and that the differ- 
ences are inherently due to the particular 
reaction of the individual ratherthantoany 
fundamental difference in the cells of origin. 

It is not important clinically to know 
whether a tumor arises from displaced 
celomic lining cells, or from nephridial 
rests, except as its clinical behavior varies. 
In these tumors no inherent differences are 
apparent in their clinical course except 
in degree. Tumors of presumable adrenal 
origin are apt to be slower growing, but 
may metastasize by the blood stream very 
early. They perhaps represent slightly 
more differentiated epithelium than do 
the tumors of renal origin, but their funda- 
mental cell prototypes are essentially the 
same, which brings us to the conclusion 
that Wilson reached twenty years ago, 
of the underlying mesothelial origin of the 
entire group. 

Finally, in reviewing ' the embryonal 
tumors of infancy and childhood, we are in 
accord with the current theory that they 
are of renal blastema origin. We feel that 
the evidence is sufficient to show that these 
cells are capable of differentiation even 
into the bizarre and curious, almost teratoid 
tumors which we occasional^’ find. It is 
but a step from accepting the conception 
of the origin of the embryonal tumors to 
recognizing that the adult hypernephroma 
may well arise merely from a later stage of 
diff erentiation of the renal blastema. Cer- 
tain of the tumors we see most assuredly 
support such an hypothesis. We are in- 
clined to leave the whole problem at this 
point, merely indicating the present trend 
of thought, until some keen observer comes 
along and finds an entirety new method of 
approach to our understanding of neo- 
plasms in general, and of these inexplicable 
tumors of the kidney in particular. 

[For References see p. 5:5 1 -I 



RESECTION OF THE KIDNEY 

REPORT OF SIX CASES* 

N. P. Rathbun, m.d. 
Brooklyn, n. y. 


R ESECTION of the hidney has been 
practiced by various operators at 
occasional intervals for man}'' years. 
As a result of improved technique and more 
intensive efforts at conservation in all 
forms of renal surgery, it is coming to be 
more and more commonly employed. 
Obviously the operation is best adapted 
to pathological lesions associated with 
congenital anomalies, such for example as 
horseshoe kidneys, bifid pelves, etc. It 
has, however, a place in some cases not 
associated with congenital anomalies such 
as benign tumors, solitary cysts and 
calculous pyonephrosis involving one pole 
of an otherwise fairly good kidney. 

While it is conceivable that certain 
cases of tuberculous or malignant neoplasm 
located in one-half of a horseshoe kidney 
might be considered as .suitable cases for 
resection, (I am not familiar with any such 
cases in the literature) such lesions would 
in most instances preclude such an opera- 
tion. Resection should never be employed 
for malignant tumors or tuberculosis in 
any kidney not the seat of a congenital 
malformation. The special dangers inci- 
dental to the. operation are of course, 
hemorrhage, primary or secondary, infec- 
tion and persistent urinary fistulae. Hemor- 
rhage and infection should be easily taken 
care of by means of proper suturing and 
adequate drainage. The suture-line should 
be covered with fat pads and the kidney 
pelvis should be drained through the cortex 
by means of a rubber tube. Urinary fistulae 
may persist for a while but I believe they 
all close eventually. Because of the danger 
of infection and persistent fistulae, these 
cases should be approached, if possible, 
by the extraperitoneal route. In some cases, 
such as the solitary pelvic kidney, it may 
be necessary to go through the peritoneal 


Our group of 6 cases consisted of r 
solitary pelvic kidney, 2 horseshoe kidneys, 
2 large solitary cysts and 1 case of calculous 



Fig. 1. Conditions found in Case i. 

pyonephrosis occurring in a bifid kidney. 
There was 1 death, the pelvic kidney, from 
pneumonia on the fourteenth day after 
operation. In 1 other case, horseshoe 
kidney, a urinary fistula persisted for 
nine months followed by complete re- 
covery. The other patients made unevent- 
ful recoveries. 

Following is an outline history of our 
cases; positive findings only are noted. 

Case i. M. W., female, aged fifty, married, 
no children, no pregnancies, menstruation 
established 'at sixteen, menopause at forty. 
Menses had always been regular but associated 
with severe cramps. For past ten years has 
suffered from severe lower abdominal cramps 
and bearing down sensation. For past year 
these pains have recurred at more frequent 
intervals and are terrific in character. During 
this time there has been a little frequency of 
urination and on two occasions the patient 
states that there was a little blood in the urine. 


cavity. 

* From Brooklyn Hospital Urological Service. 

Read at a meeting of the Brooklyn Urological Society, December iS, 1930. 
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Examination: Hemoglobin 37 per cent. 


IH.OOR CHKMISTUV 


Urea 

. . 27.18 

Creatinine . 

• • 1.75 

Sugar 

. . 166 

Co. combining power 

• • 83 

Wassermann lest negative 



Pelvic Examination: the uterus is normal in 
size and position and is movable. Behind 
the uterus, deep in the pelvis, there is a large 
fixed mass very tender to pressure. 

Cystoscopy: the bladder is moderately trabcc- 
ulated, otherwise normal, the ureter orifices 
are normal and in normal position. No. 5 
catheters pass readily 6 in. on right, 7 in. on 
left. Clear urine flows in normal rhythm from 
each side. Phenolsuiphonphthalcin output nor- 
mal on left, slightly reduced on right. Ail 
specimens of urine are sterile and show no 
abnormal ingredients except an occasional 
hyalin cast. Urea content right 2.77, left 10.08. 

X-Ray Report: no right kidney shadows 
noted, very large low left kidney, both catheters 
pass to left, the left catheter very much to 
left. Unfortunately these pictures were de- 
stroyed and are not available. A'-ray diagnosis, 
“Solitary pelvic kidney or horseshoe kidney.” 

Operation, January 14, 1921: 6 in. right 
rectus incision. A very large solitary kidney 
was readily palpated, extending from above 
the crest of the left ilium deep down into the 
hollow of the sacrum. Figure I shows diagram- 
matically the condition noted. The cecum and 
ascending colon were mobilized, the pelvic 
portion of the kidney exposed and rather 
easily resected. A wedge-shaped incision was 
carried into the upper half of the kidney and 
the incision closed with mattress sutures and a 
free fat transplant over the suture-line. This 
effectively controlled all bleeding. The abdomi- 
nal wall was closed in layers with a cigarette 
drain at the lower angle. The operation con- 
sumed one hour and the patient left the table 
in good condition. There was considerable 
abdominal distension for a few days, readily 
controlled by the usual measures and on the 
seventh day she appeared to be progressing 
smoothly except for a wound infection. On 
the night of the seventh day the wound burst 
open throughout its entire length and several 
coils of small intestine were extruded into the 
dressing. She was given morphine and imme- 
diately brought to the operating room, where 
under gas anesthesia the bowel was replaced 


and the wound resutured. She took her anes- 
thetic badly and the operation was extremely 
difficult, requiring one hour and fifteen minutes 
of anesthesia. The following day she had an 
extensive bronchopneumonia and died six 
days later, fourteen days after her first opera- 
tion. 1 have always had a feeling that a spinal 
anesthesia for the second operation might 
have saved the day. 

Case ii. T. P,, single, male, aged twenty-six, 
for past two years has had urethral discharge 
and cloudy urine, was treated in another 
clinic for several months a year ago with ure- 
thral injections and irrigations. For the past 
two years occasional dull ache referred to left 
flank. 

Examination: left kidney palpable, enlarged 
and tender. 

BLOOD CHEMISTRY 


Urea.... 25.4 

Creatinine 1.50 

Sugar 100 


Cystoscopy, Sept. 12, 1923: Extensive diffuse 
cystitis, ureter orifices normal and normally 
situated. No. 5 catheters pass easily to each 
kidney pelvis. Clear urine flows in normal 
rhythm from right side. Cloudy urine in a 
steady drip from . left side. Phenolsulphon- 
phthalein normal for right, no dye from left. 
A left pyclogram was made. A'-ray findings, 
low right kidney, left kidney large with a 
marked hydronephrosis (Fig. 2). 

Operation, Sept. 24, 1924: 7 in. oblique loin 
incision. The kidney is apparently converted 
into a sac, difficult to mobilize, particularly 
at lower pole. After considerable floundering 
around it finally became evident that the sac 
was continuous with normal appearing kidney 
tissue extending across the vertebral column 
and the diagnosis was obvious. There was no 
definite line of demarcation between the two 
halves of the kidney. Resection was performed, 
carrying the incision in a deep wedge into 
healthy tissue and opening into a healthy 
calyx. 

The kidney wound was closed with mattress 
sutures with a free fat transplant over line of 
incision. No drain was placed in the kidney 
stump. This was an error. The patient had 
rather a stormy convalescence, complicated 
by an extensive Welch bacillus infection. This 
was combated by opening the loin wound 
throughout its entire extent, Carrel-Dakins 
dressings and perfmgens serum intravenously. 
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On Oct. 6, 1923 a pyelogram was made of the 
right side (Fig. 3). This is a typical horseshoe 
kidney pyelogram and had it been made 



Fig. 6. Kidney removed from patient shown in Figs. 

4 and 5, showing much dilated pelvis and paren- 
chymal band forming union with other half of kidney. 

before operation would have completed our 
diagnosis and saved us some anxious minutes 
during the operation. The patient was dis- 
charged from the hospital on Nov. 2, 1923 
with a small sinus still draining considerable 
urine. This sinus persisted for nine months 
when it finally closed and the patient has 
remained well to date. 

Case hi. R. C., female, aged twenty, 
single, for past year frequency of urination, 
on two or three occasions a little blood in 
urine, for past four days rather severe pain in 
left loin. 

Examination: left kidney palpable, enlarged 
and very tender, some rigidity of lumbar 
muscles. Temperature normal, white blood 
corpuscles 15,600, polymorphonuclears 82 per 
cent. 

BLOOD CHEMISTRY 

Urea 

Creatinine 

Sugar 

CO;combming power 


Cystoscopy: Oct. 6, 1927, mild diffuse cystitis, 
ureter orifices normal and in normal location. 
No. 5 catheters pass readily to each kidney 
pelvis. Clear urine in norma! rhythm from right 
kidney, cloudy urine in slow steady drip from 
left kidney. Phenolsulphonphthalein right kid- 
ney normal, no dye from left kidney, urine 
from right kidney free from pus and sterile. 
Urine from left kidney shows many pus cells 
and culture shots s colon bacilli. A pyelogram 
was made of the left kidney. X-ray report: 
both kidneys appear low, left kidney large, 
outline of lower pole not made out. Pyelogram 
shows a marked degree of hydronephrosis. 
Diagnosis, left hydronephrosis (Fig. 4). On 
Oct. 11, 1927 a pyeiogram of the right kidney 
(Fig. 5). This showed the typical picture of a 
horseshoe kidney and confirmed the diagnosis. 

Operation: Oct. 14, 1927, 6 in. left loin inci- 
sion, the kidney was readily exposed and was 
fairly easy to mobilize except at lower pole 
which was attached to a broad band partly 
fibrous and partly parenchymal, which ex- 
tended across the vertebral column. This 
band was clamped with a heavy clamp, 
divided, and the kidney removed (Fig. 6). 
Several suture ligatures of chromic gut were 
applied to the stump and the loin wound 
closed in layers with a raffia drain at the 
dependent angle. There was very little urinary 
leakage; the patient made an uneventful 
recovery and was discharged to her home on 
the fifteenth day. 

Case iv. V. D., female, married, aged 
fifty-seven. A few days ago rather severe pain 
in right loin followed by frequency and dysuria, 
which has persisted. Patient states that at one 
occasion she noted a little blood in urine. Four 
months ago she had a similar pain in left loin 
which persisted for two months. 

Examination, right kidney palpable, much 
enlarged and slightly tender. 

BLOOD CHEMISTRY 

Urea 3$ 7 

Creatinine . i 85 

Sugar . 104 1 

Cystoscopy, Dec. 17, 1924: Bladder and 
ureter orifices were normal and No. 5 catheters 
passed easily to each kidney pelvis. Clear 
urine flowed in normal rhythm from each side. 
Phenolsulphonphthalein was normal and equal 
on the two sides, urine from the right kidney 
was free from pus and sterile. Urine from the 
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left kidney showed a few pus cells and was 
also sterile. A pyelogram w as made of the right 
kidney. 


Examination: The right kidney is enlarged 
and tender. Hemoglobin 66, white blood cor- 
puscles, 8800, polymorphonuclears 66 per cent. 




Fig. 7. Right pvclogram showing filling defect of upper Fig. 8. Rather faintly showing tumor mass connected 
cah\ caused b} pressure of c\ st. and continuous with lower pole of left hidnej. 



X-iav repoit, the lower pole of the right 
kidney is much enlarged, the pelvis is small 
and the Iow r er calyx is distorted. Diagnosis: 
Renal tumor (Fig. 7). 

Operation: Dec. 19, 1924, 7 in. right loin 
incision. There was a cyst the size of a grape- 
fruit springing from and partially including 
lower pole of right. This was excised, together 
w ith a wedge-shaped segment of kidney tissue. 
The kidney wound was closed, with mattress 
sutures and a free fat transplant over line of 
incision. Neither the kidney pelvis nor calyx 
was invaded and no drain was placed in kidney. 
The patient made an uneventful recover}'. 
She reported again four years later com- 
plaining of some pain in left loin and moderate 
frequency of urination. Examination was 
essentially negative except for delayed empty- 
ing time of left kidney pelvis. She reported 
that she felt better after the cystoscopy and 
has not reported since. 

Case v. B. C., female, married, aged fifty- 
live. Chief complaint pain in right loin for two 
years. 


BLOOD CHCMISTR1 

Urea 37 1 

Creatinine 2 63 

Sugar 1 16 

Cystoscopy, May 14, 1926. Bladder normal, 

ureter orifices normal, No. 5 catheters pass 
readily to each kidney pelvis. Phenoisulphon- 
phthalein a little below' normal on each side. 
Urine from left kidney 'is normal, urine from 
right kidney shows a few pus cells and colon 
bacillus on culture. A pyelogram was made 
on the right side. 

X-ray findings: the right kidney is much 
enlarged, the enlargement involving prin- 
cipally the upper pole, the upper calyx is 
partially obliterated (Fig. 7). 

Diagnosis: Renal tumor. Pyelogram of the 
left kidney was normal and radiographs of the 
bony skeleton failed to show' any metastases. 

Operation, May 21, 1926, 6 in. loin incision. 
There was a cyst the size of large orange involv- 
ing upper pole of kidney. The whole kidney, 
including the cyst, was placed high up under 
the ribs and was extremely difficult to mobilize. 
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During the operation an accidental tear was 
made in the pleura, which was repaired with 
sutures and a free fat transplant. An elastic 



Fig. 9. Calculus in lower pelvis of left kidney. Both 
ureters and both pelvis are reduplicated. 


band was placed around vascular pedicle for 
temporary' hemostasis and the cyst excised 
as in the previous case. This patient also made 
an uneventful recovery'. 

Case vi. B. O., female, single, aged 


thirty-six. For the past three years she has had 
a dull intermittent ache in right loin, pus in 
the urine and moderate frequency of urination. 
She was cystoscoped at several intervals over a 
period of two years, was advised on several 
occasions to have an operation but postponed 
it from time to time. She had a mild general 
diffuse cystitis. She had a complete reduplica- 
tion of both ureters and a double pelvis on 
each side. In the lower pelvis of the right 
kidney there was a fairly large discrete calculus 
and this pelvis was considerably dilated 
(Fig. 9). The urine from this pelvis contained 
pus and colon bacilli. The urines from the 
other pelves were normal. Her blood chemistry 
and phenolsulphonphthaiein output were 
normal. 

Opeiation: July u, 1930. The right kidney 
was readily exposed and delivered through a 
6 in. loin incision. The calculus was removed 
through a posterior pyelotomy. Passing a 
finger into the pelvis it was noted that the 
corresponding cortex was very' thin and 
resection was decided upon. While there was 
no line of demarcation between the two halves 
of the kidney', it was easy to isolate a separate 
blood supply. The vessels and the ureter were 
ligated separately and the lower half of the 
kidney resected, using a wedge-shaped inci- 
sion carried into the healthy kidney but not 
invading the pelvis or any' of the calices. The 
incision in the kidney was repaired with 
mattress sutures of plain gut and a free fat 
transplant over the suture-line. She made an 
uneventful recovery, except for an inter- 
mittent urinary fistula, which persisted for 
ten weeks, when it closed permanently. 
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A PROSTATE PACK FOR CONTROLLING HEMORRHAGE 

FOLLOWING PROSTATECTOMY* 

Harold L. Foss, m.d., f.a.c.s. 


DANVILLE, PA. 

T HE control of hemorrhage following on the Pilcher bag. In 1923 I described an 
prostatectomy, whether the opera- accordion plaited pack which was a modi- 
tion is performed by the perineal fication of others which had been similarly 




Fig. 1. Removing tags of capsule of prostate after 
enucleation. 


or suprapubic route, has always been one 
of the important and, frequently, difficult 
problems of the procedure. With good 
exposure it is not difficult of solution and 
there are many methods used to control 
the bleeding, most of which are usually 
successful. The Hagner and Pilcher bags 
are favored by many and they usually 
satisfactorily control the oozing from the 
prostatic bed. Some surgeons prefer to 
use a small gauze pack which is but loosely 
applied but which, unfortunately, usually 
floats out into the bladder as it fdls with 
urine, rendering the hemostasis ineffectual. 
Some surgeons, performing the suprapubic 
operation, never resort to bags or packs, 
relying on carefully placed sutures. 

In the past fifteen years I have tried 
nearly every method that has been at all 
popular and for some years relied entirely 
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Fig. 2. Removal of vesical diverticulum in three stages. 

designed and which I have found more 
satisfactory than any other means of 
controlling bleeding following the usual 
suprapubic prostatectomy. A few months 
ago I modified this pack somewhat and 
now, in its perfected state, it is proving 
so satisfactory that I felt it was worth 
while to again bring it to the attention of 
the profession. Its construction and appli- 
cation will be readily understood from the 
accompanying drawings. 

With good exposure, and this does not 
necessarily mean a large bladder incision 
but one the margins of which are well 
retracted by means of properly designed 
bladder retractors, the prostate is enu- 
cleated and its bed carefully inspected. 
Redundant tissue or small adenomata 
which otherwise might be overlooked are 
carefully removed as illustrated in Figure 1 . 

The bladder is carefully examined for 
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left tying upon the abdomen, having been 
brought out through the suprapubic 
wound. In thirty-six hours the hemostat 



Fig. 5. Sound introduced and tape passed through 
slotted end. 


is removed and tension on the pack re- 
leased. In forty-eight hours the urethral 
portion of the tape is cut and the supra- 
pubic portion drawn upon and the pack 
entirely removed as shown in Figure 8. 

Following its removal together with the 



Fig. 6. Introduction of prostatic pack. 


suprapubic tube, a retention catheter is 
passed and the suprapubic wound per- 
mitted to close. Whether or not irrigations 
are begun will depend on individual 
taste. Many, Cecil among them, object 
to it. However, we feel it to be an advan- 
tage, using weak solution of mercurochrome 


daily and changing the catheter every 
third day. With this technique postopera- 
tive hemorrhage cannot possibly occur 



Fig. 7. Urethral tape secured by hemostat. 

and the suprapubic sinuses will close as 
promptly as by any method yet devised. 
We formerly used various types of vacuum 
devices for keeping the bladder dry, only to 
discard them and to rely entirely on 
gravity through the indwelling catheter. 

The pack was formerly made of plain 
surgical gauze but of late we have used 
iodoform gauze, it being fully as satis- 



factory as a hemostatic agent, while we 
feel that its antiseptic qualities are a 
distinct advantage. In our last 67 consecu- 
tive prostatectomies this pack has been 
used and in no instance has there been the 
slightest hemorrhage. 
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r E D I T O R I A L r 


MATERNAL MORTALITY 


M ORTALITY from childbirth still ex- 
cites the interest of the entire civil- 
ized world. Its morbidity we can 
but guess at, although we know it is formid- 
able. It is possible however to compare 
parturition mortality in the United States 
with the death rate from the same cause in 
other countries of the world. Although there 
has been much dispute over the correctness 
of the figures, and the justice of various 
conclusions which may be drawn, the 
United States suffers by comparison. There 
is no doubt about that. 

In Great Britain, Mr. Arthur Grenwood, 
Minister of Health, is astonished to dis- 
cover that although infant mortality, and 
the general death rate are reduced, no 
progress whatever is being made in the 
reduction of maternal mortality. 


Now we are told that recent figures make 
us look worse, possibly the worst in the 
world. For this an increased incidence of 
puerperal infection is responsible. To say 
that we should pause and take stock is 
trite. For a long time we have been con- 
cerned, without any apparent success, in the 
solution of the problem. 

If labor is becoming less and less a 
physiological phenomenon, as DeLee has 
so long contended, social, economic or 
other factors in our environment must 
plaj r their part. The medical profession as 
a cross section of our people, have been as 
much affected by their environment as 
their patients. 

While, for some years, our attention has 
been directed to betterment of antenatal 
care, and properly so, yet this has not 
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resulted in any appreciable improvement 
in the gross figures. Like the periodic health 
examination, even good prenatal care 
may be overstressed. Good obstetrics 
during the time of parturition is by far 
the most important single factor in the 
problem. How to procure this? The 
answer seems simple. Better and more 
nearly perfect medical education. The 
recent New York Hospital-Cornell Medical 
College Association, with its absorption 
of the Lying-In Hospital, and the develop- 
ment of a great woman’s clinic modeled on 
the lines of the German University Frauen- 
clinics, and backed by great funds for 
research, hopes to solve the problem this 
way. But it can not. 

Only when post-graduate education of 
the practicing physician becomes con- 
tinuous will real progress be made. Not 
that he must take courses in post-graduate 
schools. He will not. Nor are there any 
schools equipped to give him what he 
needs. Lectures, journals and reams of 
written advice fail to do anything more 
than educate specialists and the serious 
minded who are striving to improve them- 
selves. The everyday doctor must be in 
everyday contact with good obstetrical 
skill and judgment. He must be able to 
get proper help when he needs it. He has 
been left to his own resources long enough. 
He should grow in experience and judg- 
ment, not by his own efforts, only a few 
can, or at the expense of his patients, but 
supported by consultation or help when 
the actual obstetrical emergency arises. 
Weedy, natural growth, stimulated by 


expediency and necessity, should respond 
to careful direction. 

Great hospitals, particularly in urban 
centers of population, should not be con- 
tent to stand by while puerperal mortality 
takes its yearly toll. Much of that is 
preventable. Proprietary hospitals, like a 
mushroom growth, have sprung up all 
about them. Often with little or no super- 
vision from city or state, they steadily 
increase in number and influence, and 
admit an ever increasing number of women 
for delivery. 

Their great neighbor usually does excel- 
lent obstetrics, but its staff is closed. And 
it should be, but not for obstetrics. Long the 
specialty of the general practitioner, the 
bulk of the work will probably always be 
done by him. Let his patients come to real 
hospitals for delivery by their own doctors, 
who as a rule will conduct themselves 
properly, and be bound by any protective 
regulation the hospital may make, such 
as compulsory attendence at the staff 
conference, or consultation when needed. 
Their sense of responsibility will grow 
keener, and the patients’ troubles grow 
less with increasing contacts with the form 
and substance of good obstetrics'. Hospital 
bed capacity must increase with the 
demand, but average hospital cost will 
decrease, and the hospital will finally fulfill 
one of its finest functions, and play a great 
part in the solution of this most impor- 
tant problem. Nowhere but in continuous 
effort to bring education to the general 
practitioner, will the answer ever be found. 

Charles A. Gordon 


DR. RUDOLPH MATAS 1 BIRTHDAY VOLUME 


N EXT month’s issue of The Ameri- 
can Journal of Surgery will be 
devoted to a collection of papers 
written in honor of Dr. Rudolph Matas’ 
seventieth birthday. This will make a 
volume of over 400 pages. The following 
committee has the matter in charge: Isidore 
Cohn, m.d., Chairman and Treasurer; 


C. C. Bass, m.d., Henry Bayon, m.d., 
Henry Daspit, m.d., E. D. Fenner, m.d., 
I. M. Gage, m.d., H. B. Gessner, m.d., 
C. J. Landfried, m.d., F. A. Larue, m.d., 

l. I. Leniann, m.d., R. C. Lynch, m.d., 
Urban Maes, m.d., Henry E. Menage, 

m. d., A. L. Metz, m.d., C. Jeff Miller, m.d., 
Alton Ochsner, m.d. 
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After the October issue of The Ameri- 
can Journal of Surgery has appeared 
these articles will be republished in book 
form. The edition will number 1000. 
Four hundred of these will be autographed 
by Doctor Matas and sold by the Com- 
mittee at $15.00 a volume. The remainder 
will be offered at $10.00 a copy, by the 
publishers. 

Many of America’s leading surgeons 
have contributed to this volume. The 
names of contributors are synonymous 
with modern surgery. There will be con- 
tributions from the pen of J. C. Bloodgood, 
Robert C. Coffey, George W. Crile, John 
B. Deaver, J. M. T. Finney, Senior and 
Junior, Evarts Graham, Frederick L. 
Hoffman, J. Shelton Horsley, Rene Leriche 
of Strasbourg, Howard Lilienthal, William 
J. Mayo, Paul Moure of Paris, Joaquin 


Trias-Pujol of Barcelona, Mont R. Reid, 
E. Ribasy Ribas of Barcelona, Hubert 
A. Royster, and D. P. D. Wilkie of Edin- 
burgh. The titles cover a wide field in the 
domain of surgery. 

In this issue, the usual features appearing 
monthly in The American Journal of 
Surgery will be omitted. 

Doctor Matas, now Emeritus Professor 
of Surgery at Tulane School of Medicine, 
is one of the giants of American Surgery. 
His contributions to surgical technique, 
research, and literature have been many 
and important. Therefore, now that he has 
reached the autumn of his life, it is emi- 
nently fitting that his professional friends 
and colleagues make this gesture in his 
honor. 

T. S. W. 


Subscribers to "SPhC^nutiCJnJOUrnal 0 /^Snrgtrg, visiting Tfew T or\ City are invited 
to ma\e the office of the publishers , Paul B. Hoeber, Inc., 76 Fifth Avenue, 7 f_ew Torl{, 
their headquarters. Mail, packages or bundles may be addressed in our care. Hotel reset' 
nations will gladly be made for those advising us in advance; fondly advise in detail as to 
requirements and prices. List of operations in Fftw T or\ hospitals on file in our office daily. 





Nuw Si nu s Vot. XIII, No. 3 


Editorial 


American Journal of Surgery 


577 



JOHN OSBORN POLAK 


March 12, 1S70 — June 19, 1931 



OHN Osborn Polak died suddenly 
Monday morning, June 29, 1931. 

When most of his staff had left the 
city over a sweltering week-end he re- 
mained at his desk to finish a paper that 
had been promised. This was character- 
istic, he worked year in and year out, his 
day starting at six in the morning and 
ending near midnight. 

In his death America lost one of its 
illustrious obstetricians and gynecologists. 
Both specialities were enriched because 
of his ceaseless labors. He strove constantly 
to better the standards of medical educa- 
tion and practice. He was particularly 
interested in young men and throughout 
the country arc scores of men he trained. 
Many of his “boys” are making solid 
reputations in their chosen field. 

He contributed voluminously to the 
literature. Essentially the clinician, text- 
books, monographs and journal articles 
bore his name as author. He religiously 
attended meetings of local medical socie- 


ties, and meetings held throughout the 
country whenever it was possible for him 
to get away from his large practice. 

High honors were bestowed upon him 
at home and abroad. 

Doctor Polak was a member of the 
editorial board of The American Journal 
of Surgery and gave much of his valuable 
time to his duties. He was generous in 
making suggestions, offering constructive 
criticism, and in going out of his way to 
make a promise into a reality. It was his 
habit to do a thing well or not do it at 
all. The publisher and editor will miss his 
presence, his inspiration and kindly offices. 

Conspicious in this country and abroad, 
simple in his tastes, temperate, considerate 
of others, his friends were legion. As 
has been said of all men of distinction, 
he passed on too soon. But to those who 
admired and held him in great affection, 
his name will be inscribed on the tablet 
reserved for “the loved and lovable whose 
names live evermore.” 

T. S. W. 





“SIMS’ POSITION” 


J AMES MARION SIMS, one of the 
gynecological pioneers in America, 
was born in Lancaster District, South 
Carolina, January 25, 1813. 

Sims was given the degree of Bachelor 
of Arts at the College of South Carolina 
in 1832. He started the study of medicine 
in the office of Dr. B. C. Jones, a practi- 
tioner of Lancaster, South Carolina. He 
began his first lectures at the Medical 
College of Charleston, South Carolina, in 
1834. He graduated from Jefferson Medical 
College, Philadelphia, in 1835. 

For eighteen years he engaged in general 
practice in Alabama. At a time in life 
when most physicians would have thought 
they were permanently settled he was 
attacked with a diarrhea. Inasmuch as 
this type of diarrhea was fatal to those 
who remained residents of the South, Sims 
began to wander from place to place. 
Having a growing family and being in want 
of funds he settled in New York City 
at Madison Avenue and 29th Street. This 
was in 1853. His residence was out in the 
“sticks” as at that time there was no 
first-class dwelling north of 23rd Street. 

Within a short time recognition came 
and he was a busy man. He founded the 
State Hospital for Women in 1855 (New 
York City). In 1868 he was made Governor 
and Senior Consulting Surgeon of The 
Woman’s Hospital (New York City). 
During the Franco-Prussian war he was 
Surgeon-in-Chief of the Anglo-American 
Ambulance Corps. Dr. Sims was president 


of the American Medical Association in 
1876 and of The American Gynecological 
Society in 1880. 

His first contribution to medical litera- 
ture was an article on Trismus Nascentum 
which appeared in the American Journal 
of Medical Sciences in 1846. His epoch- 
making papers had to do with Silver 
Sutures in Surgery (1849) and Vesico- 
vaginal Fistula (1852). 

His surgical treatment of vesicovaginal 
fistula gave him world renown. Until his 
technique was perfected this condition as a 
result of child-bearing had little chance of 
being cured. Sims’ operation revolutionized 
the handling of these cases and proved a 
boon to womankind. 

While practicing in Alabama Sims, by 
chance, discovered that air entered the 
vagina when a woman is examined in the 
knee-chest position. In time he changed 
his method of examining the woman to 
that of lying on her left side (Sims’ posi- 
tion). He reserved the knee-chest position 
for special examinations or treatments. 

Sims enjoyed one of the largest practices 
of his time in New York City. His first 
patient was referred to him by Dr. Valen- 
tine Mott. The patient had a vesicovaginal 
fistula. It has been written that he was “a 
kind hearted but impulsive man.” He was 
one of America’s most gifted surgeons and 
his name will be a permanent one in 
medical history. 

He died, in his seventieth year, on 
November 13, 1883. 
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[From Fernelius’ Universa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 

SURGERY AMONG THE NORTH AMERICAN INDIANS* 

Eric Stone, m.d., f.a.c.s. 

"providence, r. 1. 


I F questioned about the medical prac- 
tices of the American Indians most 
physicians would exceed their knowl- 
edge by murmuring something about 
bizarre ceremonies, incantations and mum- 
bojumbo. These certainly were phases of 
American medicine but a study of the 
subject reveals a surprising amount of 
realistic treatment for those conditions 
with which the Indian was familiar. The 
Indians’ total inability to grapple with 
the problem of epidemic infection, their 
terror and the absurdities to which they 
resorted created the popular opinion a 
hundred years ago that Indian medicine 
was non-existent. Only recently are arch- 
eologists and ethnologists bringing to 
light not only the pageantry but also the 
rationality of aboriginal medical practices. 
The picturesque ceremonies were used 
either as a psychotherapeutic adjunct 
to legitimate therapeutics or were em- 
ployed in the face of grave disorders, 
usually those in the realm of internal 
medicine, where the pathological process 
was beyond the reach of their diagnostic 
powers. The Indians’ crowning achieve- 
ments, medically, lay in the field of sur- 
gery; especially if we consider surgery to 
include the care of wounds, fractures and 


dislocations. This is not remarkable as it 
was just such disturbances to which they 
were most subject as the chase and war- 
fare were important elements in their life. 

While the average Indian knew infinitely 
more anatomy than the average white man 
the Indian medicine-man knew much less 
than his European brother. But it was 
not the lack of anatomical knowledge 
which limited to a marked degree the 
general surges of the Indian. Nor was 
it the ignorance of theories of sepsis and 
antisepsis for the invaders were just as 
ignorant. The ultimate reason for retarda- 
tion of surgical development lay in the 
dependence of the Indian on implements 
provided in the natural state by their 
environment. All their tools for any occupa- 
tion consisted of stone, shell, horn, wood, 
bone, reeds or grasses and animal parts. 
The development of surgery to an unappre- 
ciated extent was due to the development 
of tools, especiall}'- those with cutting 
edges. The keenest cutting edges the 
Indian could produce were those made by 
abrasion and grinding of flint chips. This 
set a definite limit to the possibilities 
of their surgery. This, I believe, was even 
more important than the absence of the 
inductive method of thinking . 1 - 18 
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The Indians’ material culture was that 
of the Stone Age, in curious contrast to 
their high artistic and ideational develop- 
ment. They lacked forceps, hemostats, 
indeed all essential surgical implements. 
However, with their crude instruments, 
the flint, the thorn and sinew, the cautery 
of glowing coals, sticks and thongs they' 
achieved noteworthy results. 

During the three centuries of contact 
with the invaders the Indians assimilated 
but little of the foreign culture, that little 
consisted in borrowing or stealing the 
white man’s weapons of offence. Indeed 
as one reviews the relations of the two 
races there was little in the contact which 
would invite the Indian to covet or admire 
the other’s culture. At present the Euro- 
pean culture is being shoved down the 
throats of the resistant remnants; but 
even today in many phases of life they' 
cling to their traditions. Although there 
are a relatively large number of Indians 
practicing orthodox medicine in the United 
States at present, some 600 having been 
graduated from recognized schools of 
medicine, the major it}' of medicine-men 
are practicing precisely as did their arche- 
type of 300 years ago. 

In pre-Columbian day's certain tribes 
of the Southwest, under the influence of 
the advanced Mexican and Central Ameri- 
can civilizations, practiced trephining. The 
indications for the operation were probably 
not those of today for as far as can be 
learned the procedure was carried out on 
those possessed by evil spirits and the 
object of the decompression was to allow 
these spirits to escape. But that practically 
the procedure was good therapeutics in 
some cases was not to be doubted as 
many persons suffering from intercranial 
pressure present symptoms which would 
have appeared to the Indians to denote 
demoniacal possession. The degree of 
bone repair found in many trephined 
skulls indicates that there was a relatively 
high survival rate. It is further known 
that those who survived the operation 
were considered sacred and became part 


of the priesthood. But this art had dis- 
appeared by the time of the Spanish 
conquests and nothing is known of the 
technique or of the instruments used in 
the operation. 13 

Perhaps the most interesting operation 
performed on the continent at the time of 
its discovery was the incision and drainage 
of the chest in cases of empyema. This 
was not infrequently carried out by' the 
Indians of the Great Lakes area as they' 
were peculiarly' subject to lung affections. 
The ribs were not resected; but very' 
decent drainage and a high percentage of 
cures were attained by this method of 
treatment at a time when it was seldom 
or never employ'ed in European practice. 15 

For the rest of the more formal phases 
of surgery' little can be said. All Indians 
could amputate digits; but not arms or 
legs. Boils and abscesses were opened, and 
drained by' wicks of shredded bark or 
reeds. The indications for phlebotomy' 
were understood and the operation was 
widely' used. 10 - 13 ' 18 

The North Carolina Indians were the 
only' ones who understood the use of the 
ligature. This knowledge permitted an 
interesting operation which they' employ'ed 
on their slaves. To prevent the unfortunate 
prisoners’ escape they mutilated their 
victims’ feet. An incision was made along 
the dorsum of the foot at the base of the 
toes and carried back to the head of the 
metatarsal bones at which point amputa- 
tion was completed. Bleeding vessels were 
tied with ligatures of sinew (an improve- 
ment over the thread or wire ligature in 
vogue at the time in Europe). The skin 
flap was rolled down over the exposed 
joint surfaces and restored by' sinew 
threads to the sole. This was quite an 
operation especially from the point of 
view of the slave as the instruments con- 
sisted of scalpels of sharpened flint and 
needles made of thorns. 18 

A more modern instance is interesting 
in that it demonstrates the Indians’ knowl- 
edge of hy'pnotics and presents surgery' 
as it had been practiced by' them through- 
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out the ages. In 1902 Naiuchi, a famous 
Zuni medicine man of the old school, 
opened a breast abscess. The patient 



Fig. 1. Trephined skull . 11 


was given a bowl of infusion of jimson-weed 
(Datura stramonium) to drink and in a 
few minutes seemed to be in a deep and 
peaceful sleep. The abscess was widely 
incised with a fragment of flint and as the 
operator broke up the loculi with his 
unwashed and ungloved finger a large 
amount of pus was evacuated. Yucca 
wicks were placed and the wound dressed 
with a ground squash seed poultice. During 
the entire procedure the patient slept 
soundly, making no move, not even a 
grimace. 17 

In the treatment of wounds the Indians 
were on familiar ground and might justly 
be proud of their work in this field. The 
principles which guided them bespeak 
keen observation and a clear understand- 
ing of the problems involved. They under- 
stood the importance of debridement, 
immobilization, drainage, wound suture, 
the difference between healing by first 
intention and that after suppuration and 


in the presence of the latter knew the 
efficacy of cure by granulation in a widely 
open wound. 7,10,14 

The Tuscarora, Dakota and Winnebago 
Indians sutured larger wounds with sinew 
threaded on bone needles, removing the 
suture in from six to eight days. They 
insisted that their wounds should heal 
from the bottom, which they accomplished 
when using sutures by placing a thin 
membrane of bark between the cut surfaces 
before placing their stitches. Some Indians, 
notably the Mescalero-Apache, used twists 
of fiber or cloth as wicks for drainage. 
Most tribes contented themselves by 
removing only the more superficial foreign 
bodies or comminuted bone fragments; 
but the Tuscarora showed a skill in de- 
bridement and the removal of even deep 
seated arrowheads or shot that would 
have been creditable in ipiS. 7 - 10 - 11 

They dressed their wounds daily and 
used as medicaments only those things 
which promoted drainage or by osmotic 
action caused external flow of scrum and 
other fluids. Until the wound healed 
they never applied salves which tend to 
seal the wound. They used washes, pow- 
ders, poultices and packs; a few of their 
applications we know actually had anti- 
septic properties and others were stimuli 
for granulating tissue. 7,10,14 

The use of nicotine was extensive, 
tobacco being chewed and tamped in 
the wound as a plug or ground and dusted 
into it. Nicotine is widely antiseptic and 
draws fluid from raw surfaces. In 1912 
a friend of mine took a canoe trip with an 
Indian guide. One day when bathing he 
tore his right thigh from just above the 
knee to within 2 in. of Scarpa’s triangle 
and to a depth sufficient to expose the 
saphenous vessels. The guide dailv packed 
this wound with tobacco and the wound 
healed by first intention and in two weeks 
was functioning freely. A month later the 
wound was a fine hairline of scar. 

Another widespread practice, especially 
in compound fractures, was an almost 
constant irrigation of the wound with cold 



September, 1931 


582 American Journal of Surgery Stone — Surgery among the Indians 

water. The New England tribes used the gum tree. Dandelion greens were ground 
turpentine boiled from the wood of white fine and powdered on wounds and the 
pine in a similar way, or applied the bark, whole leaf laid on as a top dressing. The 
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Fig. 2. a. Flint knife . 4 b. Phlebotomy flints and scarifiers . 19 c. Bone needic. s d. Bone tube for ritualistic sucking 
and blowing powders on wounds . 15 e. Tamponer of carbonate of lime . 1 

beaten to a pulp, as a poultice. They Indians of the Great Lakes region and 
also used the bark of the alder as a poul- the Missouri River made tents or poultices 
tice, and decoctions of the bark of sarsa- of the barks of slippery elm or common 
parilla or infusions of hellebore were elder. A growth from the bark of the wild 
applied as wet dressings. Scrapings of the rose was scraped off, charred and powdered 
root of the water-lily were placed on on open wounds. In short the Indian not 
granulating wounds to speed all regenera- only knew what effects he desired of his 
tion. In the middle Atlantic area kerosene, treatment but had discovered what local 
which they skimmed from marshes, was herbs would bring about these results. 2 - 6 - 8 ' 11 
used as wet dressings. In the Southwest As described previously, one tribe at 
hot poultices of crushed watermelon or least knew the use of the ligature in con- 
squash seeds were common. The Southern trolling hemorrhage in wounds. Most of the 
Indians made wet dressings of decoctions tribes understood the use of the cautery 
of the root of pennywort, sometimes mixing to stop bleeding and used live coals or 
with it an antiseptic and astringent gum burning brands for this purpose. For 
obtained by boiling the root of the sweet oozing the Mescalero for instance packed 


New Series Vol. XIII, No. 3 


Stone Surgery among the Indians American Journal of Surgery 583 


the wound with eagle’s down. The Haidah 
used spiders’ webbs and the Missouri 
River Indians employed puff balls, all 
acting as effective coagulants. Where 
smooth sumach was indigenous its hemo- 
static property was well known. All tribes 
could apply the tourniquet.* 

This sounds like relatively modern 
medicine and becomes even more impres- 
sive when compared with the practices of 
contemporaneous whites. The Indians were 
carrying out these rational procedures 
in the care of wounds even as far back as 
the time when European doctors were 
despairing of the use of the cautery and 
boiling oil and had swung to such ex- 
tremes as the puppy fat dressings of Pare 
and the “weapon salve” which Paracelsus 
was endeavoring to repopularize . 6 

That the Indians had peculiar success 
with wounds is abundantly attested by a 
host of witnesses as all observers, medical 
and military, noted the beautiful results 
of the aborigines’ methods of treatment 
as compared with those of the whites. 
Indians seemed to have recovered from 
injuries which would have been fatal to a 
white man. At a time when gunshot wounds 
of the bladder were invariably fatal to the 
pioneer these injuries were well borne by 
the Indians. Loskiel examined a man 
whose face had been torn in a fracas with 
a bear, the limbs lacerated, the rib cage 
crushed, and the abdomen disemboweled. 
The man had crawled four miles to 
his village and in six months had com- 
pletely recovered, except for hideous scar- 
ring. Bourke reports the cases of two 
severely wounded Indians who had been 
discharged from a military hospital, in 
extremis, that they might die among 
their people. But a month later it was 
found that they had completely recovered 
under the care of their own medicine-men. 
Such records could be continued indefi- 
nitely as white men were so impressed 
by the ability of the Indian to survive 
terrific wounds that hundreds of cases 
have been described . 5 - 16 

* References 2, 7, 10, 14, 18. 


The Indians were as familiar with 
fractures and dislocations as they were 
with wounds, and were just as successful 
in their treatment. The knowledge was 
not confined to the medicine-man for the 
lay Indian was almost as adept as his 
professional brother. As a result it was 
rare to find a deformity after a fracture. 

In most tribes broken bones were imme- 
diately set and splints applied. The splints 
were usually made of slats, lengths of 
sapling or stout reeds cut long enough to 
immobilize neighboring joints. Near their 
two ends the slats were fastened to one 
another by running thongs in such a way 
that when applied they were about 2 in. 
apart. When such an arrangement was 
put in place it gave very efficient support, 
could be easily readjusted and gave ample 
space for the application of soothing 
lotions or poultices or for the treatment of 
the wounds in compound fractures . 3 - 12 - 13 - 18 

Some of the tribes devised very perfect 
splints. The Shoshone made a cast of 
raw hide saturated till pliable with water. 
This was moulded about the limb after 
the reduction of the fracture. When dried 
they resulted in a rigid cast as perfect as 
any now produced by plaster of Paris. 
The Winnebago and Dakota hit on the 
same device, except that they employed 
sheets of bark. In both types windows 
were cut where wounds existed . 2 - 6 - 15 

After union the limbs were skillfully 
massaged, exposed to the sun or treated 
with heated stones, and passive and active 
motion used to restore function. 

In regard to dislocations their treat- 
ment was equally good. A few of the tribes 
did not understand the reduction of the 
hip; but all knew how to reduce dislocated 
shoulders or digits. The Ottawa and 
Chippewa realized the importance of mus- 
cular relaxation, and having noted the 
relaxation of the muscles in the presence 
of nausea, brought this on by administering 
emetics before attempting reduction. Los- 
kiel happened on a lone hunter just after 
he had reduced a dislocation of the hip. 
.The Indian had strapped the foot of his 
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injured leg to a tree and then pushed him- 
self away from it using his arms and 
uninjured leg and with appropriate rota- 
tions of his pelvis had snapped the head 
of the femur into place. 9 * 10 
The really remarkable recoveries from 
wounds and injuries may not have been 
entirely due to skillful case management. 
The Indian may have developed biological 
aids through centuries of exposure to 
such accidents which militated against 
shock, hemorrhage and suppuration; just 
as the civilized man had developed a 
relative racial immunity to many infectious 
diseases. One immediately thinks of the 
possibilities of more effective adrenal 


activit}* or some such other endocrine 
adaptation. Furthermore each patient was 
treated separately in his own lodge or 
tepee and so was not subject to hospital 
gangrene which in the 18th and 19th 
centuries wrought so much havoc among 
the soldiers who were being wounded in 
the same way, at the same time. 

But given these advantages on the one 
hand and the limitation of his physical 
equipment on the other, it must be con- 
ceded that the American, even at the 
time of his discovery, had brought certain 
phases of the art of surgery to a remarkable 
degree of perfection. 
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BOOK REVIEWS 


Deep X-ray Therapy in Malignant 
Disease. Ety Walter M. Levitt, m.b., 
d.m.r.e., Medical Officer in Charge of the 
Radiotherapeutic Research Department. 
Being a report of an investigation carried 
out from 1924 to 1929 under the direction 
of the St. Bartholomew’s Hospital Re- 
search Committee. London, John Murray, 
193 1- 

For nearly a third of a century physicians 
have been treating malignant disease by means 
of the x-rays, alone or in conjunction with 
radium, surgery and other measures. Owing to 
the constant revision of ideas of dosage and 
penetration of rays, up to date (with perhaps a 
few exceptions) we have not had available the 
results of any definite group of patients treated 
by modern x-ray therapy alone and followed 
through under adequate expert supervision 
from both the clinical and the technical stand- 
point. Such a group study under ideal condi- 
tions has been presented in the report of an 
investigation carried on from 1924 to 1929 
under the direction of the St. Bartholomew’s 
Hospital Research Committee, the deep x-ray 
therapy having been given in the Radio- 
therapeutic Research Department of this 
hospital under the supervision of Mr. W. M. 
Levitt. 

The techniques employed have been dis- 
cussed in some detail; also the experimental 
and theoretical considerations from which 
these techniques have been built up. In record- 
ing the results the author has very carefully 
brought to light the debit side of the account as 
well as the good results; and he has made an 
estimate of the discomforts and the dangers 
associated with the treatment. Very few 
accidents have occurred. 

The cases treated were limited to malignant 
disease, as follows: (1) breast, (2) uterus, (3) 
upper air passages, (4) esophagus, (5) rectum, 
(6) thyroid gland. The term “malignant dis- 
ease” was defined to include any new growth 
which was proved on microscopical examina- 
tion to be a malignant tumor, even though 
the type of the malignant disease could not be 
classified into any of the known groups. Micro- 
scopical examination was carried out in all 
cases, with the exception of a few where such 
a removal would be considered unjustifiable, 


as, for example, in advanced carcinoma of the 
esophagus. In only 30 of the 327 cases treated 
was there failure to obtain a biopsy. Radio- 
graphic studies of the lungs and mediastinum 
were carried out in all cases of carcinoma of 
the breast or upper air passages with enlarged 
supraclavicular glands, in all cases of carcinoma 
of the esophagus and in all cases of sarcoma in 
whatever situation. The one case of chorio- 
epithelioma also underwent these radio- 
graphic studies. 

The apparatus employed delivered a pulsat- 
ing secondary current with a peak voltage 
corresponding to 42 cm., or about 230,000 
volts. Changes were made in the apparatus 
later, so that it delivered 4 ma. of a practically 
constant high tension current at a parallel 
spark gap of 38 cm., later increased to 196,000 
volts. The filtration was 0.5 mm. of zinc until 
July, 1926, after which time it was increased 
to 1.5 mm. of copper. This latter filter was 
chosen as being the heaviest which could be 
used without prolonging the duration of the 
exposure to a degree which was excessive from 
the point of view of the comfort of the patient. 
Owing to the comparatively satisfactory results 
obtained in the upper air passages and uterus 
groups with the heavy filter, this filter was 
retained for these cases from its adoption to the 
end of the research. In the breast and rectum 
groups a return was made to the lower filtra- 
tion, that is, to 0.5 mm. of zinc. The highly 
radiosensitive small round-celled sarcomata, in 
whatever group, were invariably treated with 
the lower filtration. 

The book goes into great detail in regard to 
apparatus and treatment and the management 
of the case during and after treatment. The 
results are discussed group by group. 

There were 4 cases of the 327 treated in which 
death could have been attributed to the x-ray 
treatment: (1) A case of melanotic sarcoma of 
the vulva, where a condition resembling acute 
cellulitis appeared in the region which had been 
irradiated by the intensive single dose method, 
and gradually extended very widely, the 
patient dying of profound toxemia eleven days 
after treatment. (2) A case of carcinoma of the 
thyroid gland where the growth had fungated 
into the trachea. The patient died of respira- 
tory obstruction about a fortnight after treat- 
ment. (3) A patient with a post-cricoid growth 
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was reported to have died suddenly at home 
about a fortnight after the treatment. No 
details were obtained. (4) A patient treated for 
an extrinsic carcinoma of the larynx developed 
erysipelas of the scrotum from which he died. 
It is quite possible that the disturbance of the 
blood picture and especially of the leucocyte 
elements may have contributed to the fatal 
result. Thus, in 3 of the 4 cases, or in less than 1 
per cent of the total number of cases treated, 
death may have been due to a direct x-ray 
injury; and in these three the connection is 
neither very clear nor convincing. 

There were no cases of electrical shock, 
either to the patients or to the personnel. 
Aside from the case of melanotic sarcoma 
already referred to, there was only one case in 
which a serious x-ray burn was produced. This 
was a case of carcinoma of the breast, in which 
following a full dose of x-ray, radium was 
applied also with full dosage. In some cases the 
erythema reactions produced were rather more 
intense than anticipated, and in a few cases 
desiccation resulted. In all of these, however, 
healing was complete within two or three weeks 
after the appearance of the erythema. 

Tracheotomy was performed as a prelimi- 
nary treatment in all cases of malignancy in the 
upper air passage group in which the glottis 
was sufficiently narrow to render the reaction- 
ary swelling dangerous. In only one case, how- 
ever, was the tracheotomy necessary as an 
emergency method. 

In the uterus group there were a few cases of 
irritation of the bladder and the lower bowel 
with diarrhea. In no case, however, was severe 
cystitis or proctitis observed. 

Up to the present there have been no cases 
of late necrosis. In certain instances in the 
upper air passages group a perichondritis of the 
laryngeal cartilages was noted after an interval 
of several months. In one case an acute peri- 
chondritis occurred without warning — after 
complete freedom of eighteen months from all 
evidences of laryngeal disease. This patient 
recovered. The mode of action is probably by 
interference with the nutrition of the laryngeal 
cartilages in such a way as to render them more 
liable to the occurrence of bacterial inflamma- 
tion. The recognition of perichondritis as an 
x-ray effect is important, since the condition is 
likely to be mistaken for recurrence of the 
growth and further x-ray treatment given. 

In the section dealing with results, it was 


seen that of 3x9 cases included in the statistics, 
48, or 1 5 per cent, are now without evidence of 
the disease. There are, however, 271 patients 
who have either died of the disease or are alive 
with signs of the disease present. In 93 of these 
271 cases no appreciable improvement followed. 
Therefore, in about 29 per cent of all cases it 
may be said that the x-rays proved of no value 
whatever. In the remaining 178 cases of the 
group of 271, the treatment resulted in varying 
degrees of palliation. In 24 per cent of the total 
group, the patients were improved sufficiently 
to return to ordinary work for a time. In 10 per 
cent of the total group, or 3 1 cases, there was a 
lesser degree of improvement, but there was 
marked relief of the prominent symptom or 
symptoms. In 22 per cent, or 69 cases, only 
minor degrees of improvement were observed, 
lasting a few weeks only. In the patients who 
were sufficiently improved to be able to resume 
their ordinary avocations, improvement varied 
in duration from a few months to over three 
years, averaging about one year. 

The net result of all the treatments, there- 
fore, in this group was that of 3 19 cases included 
in the statistics, out of a total of 327 cases 
treated, 48 are free from evidence of growth at 
present; 109 showed a marked degree of pallia- 
tion; 69 showed lesser degree of palliation, and 
93 showed no appreciable improvement follow- 
ing the treatment. 

At the conclusion of the work the author, 
speaking for himself and for the very depend- 
able members of his consultant committee, felt 
that the following statements were justifiable: 

“(x). Malignant growths, even when at an 
advanced stage, may be made to disappear by 
x-ray treatment, and the patients may remain 
free from all evidences of the disease for long 
periods — upwards of four years, and perhaps 
permanently. 

“(2). The proportion of cases in which these 
results may be obtained varies in different 
situations of the disease, being greater in the 
upper air passages, uterus and breast groups, 
than in the rectum and esophagus groups. 

“(3). In a large proportion of cases in which 
complete disappearance of the disease is not 
effected, marked reduction in the size of the 
growths and great or even complete alleviation 
of symptoms lasting from months to years may 
result. Many of these patients are enabled to 
return to their ordinary work during the 
greater part of this period. 
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“ (4). The risks involved in the treatment are 
very small, and the discomfort to the patient 
almost negligible. 

“ (5). In certain cases a combination of .v-ray 
with radium is probabty superior to the use of 
either of these methods of treatment alone.” 

James T. Case. 

The Infant Welfare Movement in 
the Eighteenth Century. By Ernest 
Caulfield, m.s., m.d. With a Foreword by 
George F. Still. N. Y., Paul B. Hoeber, Inc., 
1931, 223 pp. 

The history of pediatrics so long neglected 
seems at last to be coming into its own and 
there is now a growing list of books on the 
subject but as yet not long enough to prevent a 
new one from being an event for those inter- 
ested. The latest addition is a truly charming 
series of essays on the welfare movement in the 
eighteenth century, that interesting period 
which saw so many beginnings grow out of its 
healthy scepticism. Almost everyone thinks 
that infant welfare is a new thing when it 
really goes back into the dim past and in the 
eighteenth century there was a remarkable 
impetus given to it by the deplorable conditions 
that obtained at that time until one wonders in 
reading about it if these people were really 
civilized after all. 

Caufield’s book naturally centers about the 
big four of the eighteenth century movement in 
England: Thomas Coram, William Cadogan, 
Jonas Hanway and George Armstrong. All 
giants and very human and interesting giants. 
By his magic touch the author has resurrected 
them and made them and their age live again 
for us. It is a book which ought to be on the 
shelves of everyone interested in the history of 
medicine. 

Thomson and Miles’ Manual of Surg- 
ery. By Alexander Miles, m.d., ll.d., 
f.r.c.s. and D. P. D. Wilkie, m.d., f.r.c.s. 
Humphrey Milford, Oxford Univ. Press, 
1931, Ed. 8, Vol. 1, 574 pp. 

A new edition of “Thomson and Miles” is 
always welcome. Dr. D. P. D. Wilkie has suc- 
ceeded Dr. Thomson as co-author with Dr. 
Miles. 

The first volume has been brought up-to-date 
by these two authors in a very satisfactory 
manner. The handy size of this volume (7 X 


5) is to be heartily recommended in these days 
of limited shelf room. So much knowledge has 
been crowded into 600 small pages that one 
readily forgives the lack of quality in the illus- 
trations which are not quite on a par with those 
in other (and more expensive) volumes. 

Proctoscopic Examination and the 
Treatment of Hemorrhoids and Anal 
Pruritus. By Louis A. Buie, m.d., f.a.c.s. 
Phila., W. B. Saunders Co., 1931, 178 pp. 

A practical book on the treatment of hemor- 
rhoids from an authoritative source has long 
been lacking and this book covers the subject in 
exactly the manner the general practitioner 
needs. 

Dr. Buie has covered the ground thoroughly 
and completely and the simplified illustrations 
leave nothing to be desired. 

The reviewer is thoroughly in accord with 
Dr. William J. Mayo who says in his foreword: 
“There is need for better work in proctology, 
by the surgeon, the internist and the general 
practitioner. Of these three members of the 
profession, the general practitioner stands in 
the position to do the most good. The time 
when he first sees the patient is the most 
favorable time to avert lurking tragedy by 
accurate diagnosis and opportune treatment. 
This little book is offered as a manual of con- 
sulting-room diagnosis of diseases of the anus 
and rectum and of the treatment of hemor- 
rhoids. It is practical and sound.” 

Injuries and Sport, A General Guide 
for the Practitioner. By C. B. Heald, 
m.d., m.r.c.p. Humphrey Milford, Oxford 
Univ. Press, 1931, 543 pp. 

A special book on the injuries received in 
sport might seem at first to be unnecessary. 
Even an occasional glance at the contents, 
however, will show that there is a very definite 
place in the library of every physician for a 
book of this kind. It tells concisely what to do 
and how to do it so that it may be referred to 
in times of emergency. Medical men in colleges 
and schools and those at summer resorts will 
find this book particularly valuable. 

Collected Papers of the Mayo Clinic 
and the Mayo Foundation for 1930. 
Vol. xxii. Edited by Mrs. Maud H. Mel- 
lish-Wilson, Richard M. Hewitt, m.d., and 
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Mildred A. Felker, b.s. Phila., W. B. 
Saunders Co., 1931, 1125 pp. 

The famous Mayo papers reached their 
maturity with the publication of the twenty- 
first volume last year. Volume xxn, now before 
us, is an indication that this series is entering 
upon its adult years, full of strength and 
ambition, and gives every evidence of continu- 
ing the healthy virility of its youthful years. 

The remarkable range of activities of this 
outstanding clinic is nowhere better symbolized 
than in this annual volume. 

Of the 482 papers emanating from this clinic 
in 1930, 85 are reprinted in full, 30 are abridged, 
55 are abstracted and of 312 only the titles are 
given. Despite this careful editing, we have a 
volume of over eleven hundred pages. It would 
be interesting to have all the Mayo papers 
printed in book form and indexed. No doubt, 
they would form the best possible record of the 
progress of surgery at this time. 

Breast-feeding. By Margaret Emslie, 
m.b., ch.b. London, Humphrey Milford, 
Oxford Univ. Press, 1931, 142 pp. 

As the author says in her Preface, “Breast- 
feeding is a function of which there should be 
little to learn in the year 1931, yet never prob- 
ably has breast-feeding given so little cause for 
satisfaction as in this time.” Dr. Emslie has 
covered the subject in a concise fashion and 
for the pediatrician this book will be a handy 
work of reference. 

The Papyrus Ebers. Translated from 
the German version by Cyril P. Bryan, 
m.b., b.ch., b.a.o. With an introduction by 
Prof. G. Elliot Smith. N. Y., D. Appleton 
& Co., 1931, 167 pp. 

Prof. G. Elliot Smith states in his Introduc- 
tion: “The Papyrus, although written about 
1 500 b.c., is really a collection of bits and pieces 
of folk-lore, much of it five and some of it 
probably twenty centuries older. It is expressed 
in archaic phraseology, so that many of the 
terms relating to the diseases and drugs are 
impossible to identify. In the face of these 
insuperable difficulties, it is not surprising that 
most scholars have refrained from risking their 
reputation for scholarship by pretending 
to translate a technical document in which 
many of the technical terms are at present 
untranslatable. 

“An heroic attempt to provide a translation in 


German was made, however, many years ago 
by Dr. H. Joachim. This attempt naturally 
provoked many criticisms, especially from 
those scholars who had the philological knowl- 
edge to recognize the solecisms. But if the time 
is not yet ripe for an adequate translation, the 
Papyrus is so interesting that no excuse should 
be necessary for providing a rendering in 
English of the only version at present available 
for those who cannot read the scripts of Ancient 
Egypt. Hence Dr. Cyril Bryan is to be com- 
mended for giving us in English an interpreta- 
tion based upon Dr. Joachim’s translation, 
though not slavishly following it.” 

Both Dr. Bryan and the publishers are to be 
congratulated upon making this book available 
to English-speaking readers. It makes a splen- 
did companion to the more ambitious transla- 
tion of the Edwin Smith Papyrus recently 
published in this country. 

Diagnosis in Joint Disease, A Clin- 
ical and Pathological Study of 
Arthritis. By Nathaniel Allison, m.d., 
f.a.c.S. and Ralph K. Ghormley, m.d. 
N. Y., William Wood & Co., 1931, 196 pp. 

The authors have devoted six years to what 
they term the “complete study” of arthritis. 
In this time, they have obtained records in 289 
cases, concerning themselves chiefly with a 
systematic presentation of the clinical facts and 
pathological variations of the cases. The 
authors have attempted to point out methods 
of diagnosis and classification that will simplify 
the process for the average medical man. 

Beautifully produced and illustrated, it is 
unfortunate to see the title page marred by two 
misprints. 

Practical X-ray Treatment. By 
Arthur W. Erskine, m.d. Saint Paul, Bruce 
Publishing Co., 1931, 112 pp. 

In less than 120 pages the author has set 
down those methods of treatment which he has 
used himself, expressing in each instance his 
reasons for selecting them. No attempt has 
been made to include all the methods used. This 
work, therefore, is a splendid starting point for 
the beginner in roentgen therapy and offers 
great advantage over the larger works which 
often confuse rather than assist a beginner. On 
the other hand, after studying this book the 
reader will be well prepared to seek further 
details in other volumes. 
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Chapter XIV 
THROMBOPHLEBITIS 

Postoperative thrombophlebitis occurs as one of the late 
complications of operative procedures. It makes its presence 
known usually during the second or early third postoperative 
week. 

According to many observers the development of the con- 
dition is insidious in that close observation during the earlier 
period of convalescence will frequently reveal an elevated 
pulse rate (Mahler 1 ), an elevated temperature (Michaelis 2,3 
Petrenp Hampton and Wharton, 5 or both an elevated pulse 
rate and an elevated temperature, the source of which is not 
evident at the time. 


i. Incidence 

Thrombophlebitis is found as a complication of all types of 
operations, and the development of sepsis in wounds does not 
seem to act as a predisposing cause; most cases seem to develop 
in connection with so-called “clean” surgical procedures. 
Postoperative thrombophlebitis may occur in any vein in the 
body and after operations even so slight as the extraction of a 
tooth, the removal of a cataract, the removal of tonsils, or the 
performance of submucous resection of the septum nasi. 

The frequent of occurrence of thrombophlebitis following 
abdominal operations has been variously estimated at between 
i and 4 per cent, the majority of observers favoring a lower 
rather than a higher figure within these limits, and almost all 
being agreed that this complication follows pelvic surgery more 
frequently than surgery of the upper portion of the abdomen. 

591 


Book Page 54 



592 


THROMBOPHLEBITIS 


Beckman® reported 1 6 cases in 5835 operations performed 
at the Mayo Clinic. Clark 7 found 35 cases in 3000 operations. 
Hampton and Wharton 5 reported 205 cases in 21,000 gyneco- 
logical operations performed in the Johns Hopkins Hospital 
Clinic. Klein 8 found 70 cases in 5851 operations, Bondy 9 13 
cases in 1000 gynecological operations, Ranzi 10 1.2 per cent of 
cases in a series of 6071 operations. 

As previously stated, any vein in the body may be the seat 
of postoperative thrombophlebitis. When, however, the process 
involves the deeper veins the diagnosis is usually difficult 
and indeed often impossible during life, whereas, conversely, 
the more superficial the veins involved in the process the 
more readily is the condition recognized. For this reason 
thrombophlebitis of the femoral and saphenous veins can 
frequently be diagnosed in the recent state, but cavernous 
sinus thrombosis and thrombosis of other deep veins and blood 
sinuses though possibly not suspected during life may not 
infrequently be found post mortem if specifically sought. 
Since thrombophlebitis of the lower extremitis is, therefore, 
the variety commonly diagnosed and also, as a matter of fact, 
the only type for which methods of treatment have been 
devised, the present discussion is perforce concerned almost 
exclusively with thrombophlebitis of the lower extremities. 

11. Etiology 

Presumably at least two general factors are concerned 
in the production of thrombophlebitis: (1) injury to the 
endothelial lining of the blood vessels, and (2) retardation 
of the flow of blood through the lumen of the vessels. The exact 
manner in which these two changes are produced is largely 
a matter of debate at the present time. 

In spite of much speculation on the subject little of actual 
importance has been added to, or subtracted from, the original 
conception of Aschoff. 11 He considers that the fundamental 
process is slowing and eddying of the blood in the veins 
of the thigh, particularly in the upper part of the femoral 
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vein and the pelvic plexus. As a result of this action blood 
platelets are sifted out of the blood stream and are deposited 
on the walls of the veins particularly in the region of the valves. 
As they collect some interaction occurs between the platelets 
and the intima of the blood vessel whereby they become 
adherent, the one to the other, and initiate the formation 
of a white clot. As the coagulum increases in size it tends to 
block the lumen of the vessel more and more completely; 
ultimately flow of blood through the vessel ceases, and red 
blood clot forms until it obliterates the vein progressively to 
the point of entrance of the next afferent tributary. 

For a most complete and thorough consideration of the 
various physiological, biochemical, and theoretical considera- 
tions of the subject the reader is referred to the monograph 
presented by Ritter before the International Society of Surgery, 
Warsaw, July, 1929. 

Certain investigators have suggested sepsis as an important 
factor, interpreting the relative^ considerable period of time 
between the performance of an operation and the development 
of symptoms of thrombophlebitis as the incubation period 
of the infectious organism, but there is little evidence to 
support such a view. Lubarsch studied 215 cases of thrombo- 
phlebitis bacteriologically and was able to demonstrate 
organisms in but 20 instances. 12 

Possibly the source of the trauma to the walls of the vessels 
may be different in different cases, sometimes (a) mechanical, 
sometimes (b) toxic, and sometimes (c) bacterial. 

Most clinicians believe that the enforcement of a prolonged 
period of recumbency in bed predisposes to the development 
of the condition by generalized or localized slowing of the cir- 
culation. Such a theory is thought to elucidate the mechanism 
of occurrence of thrombophlebitis in the lower limbs especially, 
and also to account in some part at least for the interesting 
clinical fact that thrombophlebitis of the left leg is of the order 
of nine times as frequent as thrombophlebitis of the right 
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Localized slowing of the circulation in the lower extremities 
is supposed to be produced as follows: 

1. Poupart’s ligament compresses the femoral vein against the horizontal 
ramus of the pubic bone. 

2. From this point to the inferior vena cava venous blood has to flow 
against gravity. 

3. The right common iliac artery (or occasionally the abdominal aorta) 
compresses the left common iliac vein against the spine. 

4. The sigmoid flexure of the colon, which often is filled with inspissated 
fecal material, is more apt to interfere with the circulation in the left 
common iliac vein than with that of the right common iliac vein. 

Bachman and Bizzaro 13 believe that thrombophlebitis 
may be anticipated as a complication in all conditions in which 
the number of platelets per cubic millimeter of blood is much 
increased. These authors regard 750,000 platelets per cubic 
millimeter as the upper limit beyond which such a complica- 
tion may be expected to occur. Thrombophlebitis occurs 
with a fair degree of frequency in many non-surgical condi- 
tions, chlorosis, gout, influenza, rheumatism, pneumonia, 
typhoid, and typh us. Presumably the mechanism of production 
is not dissimilar in the surgical and non-surgical cases. 

Chauvin, Esmenard, and Jaur 14 have shown in a series of 
25 cases that there is usually a slight but insignificant increase 
in the coagulation time following operative procedures and 
that gynecological operations, which are more prone to be 
followed by phlebitis than other varieties, show this particu- 
larly; the blood coagulation time, however, in 8 cases in which 
phlebitis had already developed, showed slightly shortened 
but constant coagulation time. 

Various other factors proposed as predisposing causes of 
thrombophlebitis are : 

1. Heart derangements (Albunus 15 ) 

2. Pressure of tumors on veins (Albunus 15 ) 

3. Handling of blood vessels while the abdomen is open (Albunus 16 ) 

4. The effect of narcosis on the heart (Albunus 15 ) 

5. Bandage pressure (Albunus 15 ) 

6. Rough handling of retractors (Clark 7 ) 
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7. Necrosis in stumps distal to ligatures (McLean 16 ) 

S. Transfixion of vascular areas by ligature (McCann 17 ) 

9. Varicose veins (Bartlett is ) 

hi. Symptomatology 

Subjectively patients developing postoperative thrombo- 
phlebitis usually complain of localized deep soreness which is 
present, during rest but is aggravated during motion and is 
described as a dull, burning ache. In some cases there is actual 
acute pain, which in exceptional instances may be severe 
enough to require the use of morphine for its relief. The most 
important single sign of the condition is tenderness along the 
course of the affected veins, and the diagnosis may not be 
made in the absence of this (Fig. 55). 

Edema is important when present; it occurs in about 50 
per cent of cases. In the case of post-partem thrombophle- 
bitis of the lower extremity Homans 19 believes that the white 
swelling which often develops and which he very aptly describes 
as “porky” edema results from interference with the lymphatic 
drainage of the part. Such an occurrence should not be surpris- 
ing, considering the intimate association between the deep 
veins and the lymph vessels, the latter occasionally being 
actually embedded in the adventitia of the walls of the veins. 
This intimate relationship is particularly seen in the groin 
and along the iliac veins, since in this area the entire lymph 
drainage of the lower extremity courses in very close proximity 
to the large veins. An inflammatory reaction in the veins 
could hardly fail to produce a similar reaction in the lymphat- 
ics. In cases which do not present edema presumably the super- 
ficial vessels alone are involved (i.e., usually the short and 
long saphenous veins), the presence of adequate collateral 
venous circulation preventing venous stasis, and the lymphat- 
ics, which course for the most part deep to these vessels, not 
being involved. 

Systemic reactions are noted in nearly nine-tenths of the 
cases; the temperature characteristically rises to 100.5F. or so 
within twenty-four hours after the onset of the pain; the pulse 
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Fig. 55. Characteristic distribution of points of tenderness, in 87 clinical cases of 
postoperative thrombophlebitis of the lower extremity according to Brown. 1 The region 
of the calf of the leg designated as "c” showed tenderness in 64 per cent of the cases. 
In 9 per cent of the cases all three regions, “a," “b," and “c” showed tenderness. In 
27 per cent of the cases tenderness was confined to the regions indicated by “a” and 
“b.” Left leg was involved in 64 per cent of cases, right leg in 16 per cent of cases, and 
both legs in 20 per cent of cases. 

'Brown, G. E. Postoperative phlebitis. Arcb. Surg., 15: 245, 1927. 
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rate* in most cases does not exceed 100 beats to the minute. 
The duration of the systemic reaction averages 3.5 days in 
cases uncomplicated by pulmonary infarction, in which latter 
case, however, it may last as long as three weeks or occa- 
sionally even much longer. 

Cyanosis of the affected part and localized redness do not 
ordinarily form a part of the clinical picture, though these 
signs may occasionally appear. It must be appreciated also 
that thrombosis of even a large superficial vein may occa- 
sionally produce no local signs or symptoms whatever. 

iv. Treatment 

The prophylactic treatment of this complication, so far as 
prophylactic treatment can be outlined in the absence of a 
better understanding of the fundamental pathology concerned, 
centers mainly about the prevention of stagnation of blood 
in the lower extremities. It has been suggested that all postop- 
erative patients, insofar as practicable, be kept in a moderate 
Trendelenburg position during their postoperative stay in 
bed and that in the later convalescent period either passive 
massage of the lower limbs or active movements, as recom- 
mended by Pool, 20 in the manner of “bicycle riding” exercises 
be instituted. 

Nurses and attendants should, however, be warned of the 
danger of massaging or otherwise manipulating “sore” or 
“painful” legs developing in postoperative cases, except in 
accordance with specific instructions from competent medical 
attendants. 

In 1927 Walters 21 suggested the use of thyroid extract as a 
prophylactic measure against the development of postoperative 
thrombosis and embolism. It was argued that the judicious 
use of this therapeutic agent by increasing the metabolic 
rate should increase peristalsis, the depth of respiratory move- 
ments, and the general rate of flow of blood through the veins. 
The dose advocated was two grains administered thrice daily 
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by mouth, beginning on the third or fourth postoperative 'day 
and continuing for seven days or until the patient was suffi- 
ciently convalescent to be allowed out of bed. In a series of 
1745 cases subjected to major surgical procedures at the Mayo 
Clinic, Walters adopted the regime and no patient less than 
seventy years of age died as a result of pulmonary embolism. 
There were however, 2 patients, both over seventy years of 
age, in whom unsuspected and coincidental pulmonary embo- 
lism was found at autopsy, the patient having died of other 
causes. 

Freund, 22 in Germany, obtained results comparable with 
those of Walters. In a series of 2000 eases of patients over 
thirty-five years of age, which had been subjected to laparot- 
omy, prostatectomy, or hernioplasty, and had been treated 
postoperatively with thyroid extract, only 2 eases of fatal 
embolism occurred. 

This proposed use of thyroid extract, though apparently so 
far successful in a relatively considerable number of cases at 
the Mayo Clinic and also in Germany, needs to be subjected 
to more extensive trial, especially by surgeons in other localities 
and under all variations of surgical practice before its true 
value can be accurately determined, and it should be especially 
remarked that the ultimate standard by which its efficacj" 
must be judged is its ability to prevent not onfy fatal embolism 
but also nonfatal thrombophlebitis and thrombotic infarcts. 
In this connection it cannot be too strongly emphasized that 
in surgical practice cases of embolism frequently occur in 
groups. A relatively long interval of time may elapse during 
which no cases occur, and suddenly, for no apparent reason 
2 or more cases may be seen in rather rapid succession, where- 
upon another relatively long period of freedom from embolism 
occurs. 

There is danger of falsely ascribing prophylactic value to 
any measure which might be applied during a period in which 
no case of thrombosis or embolism would naturally occur. 
Thus Popper saw 4 cases of fatal pulmonary embolism in 
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January 1929, no other cases for six months, and then 2 more 
fatal cases during the last week in July 1929. Any prophylactic 
measure which might have been applied during the six months 
from the last of January to the last week of July in Popper’s 
clinic might have been given credit for a favorable result for 
which it would have deserved no credit at all. 

Although the rationale of Walters’ use of thyroid extract 
seems well founded and certainly any attempt to attack the 
problem of the prophylaxis of postoperative thrombosis and 
embolism is very welcome in view of the well-nigh helpless 
position with respect to this complication in which the surgeon 
has found himself hitherto, some evidence has already been 
presented which should serve as a warning to the overzealous 
therapeutic enthusiast. 

In the first place, a carefully controlled investigation by 
Popper 23 has apparently failed to substantiate the value 
of both synthetic and natural thyroxin in the prophylaxis of 
thrombophlebitis and its complications. In the first series of 
cases there were 1 50 control cases and 1 50 cases treated by the 
oral administration of synthetic thyroxin. In the 150 treated 
cases there occurred 1 fatal case of pulmonary embolism, 1 
case of thrombophlebitis complicated by infarcts, and 2 cases 
of bilateral thrombophlebitis. In the control series occurred 
no cases of fatal embolism, no cases of infarction, but 4 cases of 
thrombophlebitis. Because Popper suspected that the syn- 
thetic thyroxin used in this series might be less efficacious than 
natural thyroxin derived from animals, he used a “natural” 
preparation “thyropurin” in a second series of cases. In this 
series there were 50 control cases and 50 cases subjected to 
“thyropurin” therapy. In the control cases there developed 
1 fatal case of pulmonary embolism associated with symptom- 
less thrombosis of the right femoral vein and 1 case of throm- 
bophlebitis of the right leg. In the treated cases there occurred 
1 case of bilateral thrombophlebitis of the legs and 1 case of 
thrombophlebitis of the left leg in a patient “who made an 
unexpected recovery.” The doses used in the two series of 
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experiments were synthetic thyroxin, i mg. thrice daily, and 
“thyropurin,” i mg. (2 tablets), thrice daily. Both prepara- 
tions were given orally. 

In the second place, the routine administration of any drug 
as potent as thyroid extract is generally speaking a highly 
undesirable procedure. Therefore, one wonders whether the 
end quite justifies the means in connection with thrombophle- 
bitis. The incidence of postoperative thrombophlebitis is, as 
previously noted, relatively low, and the percentage of patients 
who die of embolism following thrombophlebitises much lower 
still. Nevertheless, in order to save the very occasional case it 
is proposed to subject the entire postoperative group to the 
action of a drug which is very potent and which is capable of 
causing untoward symptoms in certain cases and possibly 
permanent organic damage in some. As a matter of fact not all 
patients submitted to major operative procedures can take the 
recommended doses of thyroid extract at all. The most skillful 
surgeon can doubtless recognize many such cases at the start 
and in all cases will be on the alert to discontinue the medica- 
tion if indications arise after the administration of the drug 
has been undertaken, but there is certainly a danger that the 
less skillful surgeon may not be in so favorable a position to do 
this and therein lies what seems to be a real danger which 
should not be lightly dismissed. 

Popper found that synthetic thyroxin caused no untoward 
symptoms at all but concluded that it was also of no value. 
“Thyropurin,” on the other hand, caused tachycardia, severe 
cardiac arrhythmia, or motor restlessness in 1 2 per cent of the 
cases. 

The conservative treatment of thrombophlebitis consists 
in wrapping the involved part carefully in cotton wool to 
relieve pain and to avoid the dislodgment of parts of the 
thrombus as emboli into the circulation and in elevation of the 
part. The local application of cold over the involved area, as 
by the use of ice-bags, is grateful to the patient, but may be 
harmful in that it tends to produce local vasoconstriction, a 
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process at variance with the presumably beneficent vasodilata- 
tion provided by nature in the presence of inflammation. It is 
believed that the use of heat is much more rational, and 



Fig. 56. 

Figs. 56, 57, 58, 59, and 60. The various steps in the application of an Unna’s paste 
boot. The paste itself is composed of four parts each of zinc oxide and sheet or flake 
gelatin, and ten parts each of glycerin and water. The gelatin and water are placed in the 
inner compartment of a double boiler and allowed to stand over night; in the morning 
the mixture is heated over the water bath formed by the outer compartment of the 
double boiler; as soon as the gelatin has become thoroughly liquefied the glycerin is added 
and the zinc oxide is stirred into the mixture very gradually. The finished paste is of 
the consistency of thick cream or thin batter when hot, but sets into a tough rubbery or 
elastic mass on cooling. If too thick a small amount of water may be added to the paste 
before use; the paste may be liquefied and allowed to set a number of times if for any 
reason the entire amount initially prepared is not used at the first sitting. 

Fig. 56. Method of elevating limb for relief of blood stasis and edema preparatory to 
application of boot. Limb is maintained in elevated position for at least five minutes. 

heat is often quite as welcome to the patient as cold. From a 
practical point of view application of heat may perhaps best 
be effected by the erection of a light-tent or heat-tent over the 
affected part. The cotton wool wrappings previously applied 
should be voluminous in order to provide mild immobiliza- 
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tion of the diseased member, and since this type of dressing 
tends in itself to prevent heat dissipation a very considerable 
degree of heat can easily be maintained by the method outlined. 


Fig. 57. Position of limb during application of boot. Thigh is flexed on abdomen to a 
right angle, leg is flexed on thigh to a right angle, and foot is dorsiflexed on the leg to a 
right angle or even somewhat more than a right angle. This position is of the utmost 
importance in the application of a snugly fitting, comfortable, and efficient boot. Note 
that the first step in actual application of boot has been taken, a couple of laxers of 
loose meshed gauze bandage hax'e been rolled at the base of the toes and just below the 
knee. 



In the cases unaccompanied bjr much fever and local 
tenderness mild active exercises of the leg may be begun within 
a week or ten days after the inflammatory process has begun 
to show improvement, since in such cases the clot is presuma- 
bly not very friable and, accordingly, there may be anticipated 
little danger from embolism. On the other hand, in those cases 
in which the inflammatory reaction has been more intense 
the infection has presumably produced a more friable clot, 
and elevation of the part should be continued until there is 
no longer generalized fever or localized tenderness. 
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With regard to the operative treatment of thrombophle- 
bitis it is probably best to treat the deep iliac variety conserva- 
tively, providing the patient is not clearly suffering from 



Fig. 58. Unna’s paste is being painted on the leg and foot with ordinary paint brushes; 
note the inner compartment of double boiler from which the paste is being taken. Note 
also that paste is not being applied over edges of gauze at base of toes and bend of 
knee, but stops at some distance from these edges. 

septicemia and repeated pulmonary infarction. In such 
cases an attempt should be made to tie the iliac vein or even 
the inferior vena cava central to the thrombotic process. 

In thrombosis of the superficial veins of the leg ligation 
of the saphenous system above a process of septic thrombosis 
is rational, and probably indicated, provided a streptococcal 
cellulitis of the part be not threatening. 

On getting up from bed patients should keep the affected 
limb in an elevated position most of the time for several days, 
but gradually the length of periods of dependence of the part 
may be increased in accordance with the swelling ensuing 
thereupon. 
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A complicating pulmonary infarction can be diagnosed in 
about 33 per cent of cases of thrombophlebitis, the fever con- 
tinuing in these cases for an average of five days, but is onfy 



Fig. 59. Alternate layers of loose meshed gauze roller bandage and Unna’s paste are 
being applied to build the boot up to the desired thickness. Note that the roller bandage 
is cut straight across at those places in which reversed turns would otherwise be required; 
this is done in order to keep the boot quite smooth and comfortable. The boot com- 
pletely covers the heel. 

slightly higher than in other cases; usually the signs and symp- 
toms of infarction follow the onset of phlebitis by about four 
days. 

Hampton and Wharton 5 report the incidence of pulmonaiy 
infarction in their series at 7 per cent; 1.5 per cent developed 
pulmonary embolism. Patients, who in the convalescent period 
exhibit marked edema of the extremities, when allowed to be up 
and about after complicating thrombophlebitis, often may be 
made comfortable and a valuable therapeutic measure may be 
invoked by the application of a well-fitted Unna’s paste boot to 
the part (Fig. 60). The boot is made by applying alternate 
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layers of Unna’s paste and loose-meshed roller bandage over 
the affected limb from the base of the toes to just below the 
knee. The Unna’s paste is applied by means of an ordinary 
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three layers of loose-meshed roller bandage, the bandage being 
cut directly across instead of folded at points where “reverse” 
turns would otherwise be necessary. Over the gauze a second 
coating of Unna’s paste is applied, and over this two or three 
more layers of gauze. The last layer of Unna’s paste is applied 
over this and the entire boot is allowed to “set” in the open 
air. It is, of course, essential that the application of such boots 
should be made with the limb well elevated and drained of 
edematous fluid and blood. The Unna’s paste boot need be 
changed only when it becomes soiled or loose. 
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Chapter XV 


MISCELLANEOUS POSTOPERATIVE 
COMPLICATIONS 

i. Postoperative Hernia 

a. Etiology: Doubtless there are certain cases in which by 
virtue of organic disease, underdeveloped musculature, 
unavoidable infection of abdominal incisions, and the like, 
postoperative incisional herniation cannot be avoided, but 
it is probably true as a general rule that such an occurrence 
not secondary to preexisting peritonitis is a direct reflection 
on the judgment and ability of the attending surgeon and his 
assistants. Postoperative hernias occur most frequently as a 
result of (i) wound infection, (2) improper use of drains, 
(3) faulty and careless apposition of anatomical layers, 
especially the fascial planes, (4) the use of coarse suture 
material, strangulation of considerable portions of tissue by 
ligatures in the process of controlling hemorrhage, and large, 
improperly tied knots, (5) the improper use of stay, or relaxa- 
tion, sutures, (6) careless use of hemostats with consequent 
devitalization of tissue and subsequent sloughing of the 
devitalized tissue in the wound, (7) improper incisions, (8) 
postoperative straining and vomiting, and (9) postoperative 
distension and urinary retention. 

Masson 1 reporting statistics from the Mayo Clinic for the 
five-year period from 1915 to 1920 states that 2 per cent of 
28,970 abdominal operations were for postoperative hernia. 
Southam 2 reports a similar percentage from the Manchester 
Royal Infirmary. Nassau 3 states that 0.3 per cent of all 
patients subjected to operative procedures involving extensive 
and prolonged drainage develop postoperative hernia. Masson 1 
found that 33.8 per cent of all postoperative hernias occurred 
through low midline incisions. 

611 
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b. Prophylaxis: Obviously the prophylaxis of this condi- 
tion falls more properly within the province of a treatise on 
operative technique than one on preoperative and postopera- 
tive treatment, but recognition of the etiology of the condition 
is important in that it stimulates added caution in the post- 
operative treatment of cases in which the operative technique 
is known to have been imperfect. 

ii. Postoperative Wound Rupture 

a. Definition and Diagnosis : Wound rupture is a condi- 
tion which is occasionally encountered. It occurs late in the 
postoperative period, usually from the seventh to the twelfth 
postoperative day, and often without premonitory signs, i.e., in 
the absence of infection and di'ainage. Commonly, however, 
the wound is seen to exude a watery blood-tinged material, 
and frequently the general condition of the patient is poor. 
For this reason wound rupture should always be suspected in 
those cases in which there is a profuse serosanguinous dis- 
charge from the abdominal wound and the patient is vomiting 
and otherwise convalescing unsatisfactorily. 

In wound rupture all the layers of the wound give way 
widely, or in some cases all layers below the skin; intestinal 
loops may escape in the latter case through the deeper layers 
of the abdominal wall and come to lie just below the skin; 
adhesions between them and the abdominal incision may 
become so firm as to cause kinking and obsti'uction. The 
latter condition results so frequently that all patients with 
postoperative vomiting in whom obstruction is suspected 
should be investigated from the point of view of wound 
separation. Probing of the wound will usually make clear the 
condition of affairs in case the skin has closed, and without 
probing clarification of the etiology of the vomiting is usually 
impossible, for the skin is sometimes apparently well healed 
and exhibits neither redness, swelling, nor secretion from the 
wound margins. In the usual case, however, the diagnosis is 
sufficiently obvious because local bulging can characteristi- 
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cally be seen in the region of the operative incision, and this 
bulging is increased on coughing and straining. 

b. Etiology: Among the various causes of wound rupture 
have been mentioned (1) unusual strains, (2) infection, (3) 
debilitation and anemia, (4) serous effusions and hematomata 
in the wound, (5) increased acidity due to systemic intoxica- 
tion, and (6) protrusions of omentum through improperly or 
imperfectly closed tissue planes. 

Most of these factors may be partly or wholly responsible 
for wound rupture in certain cases, but there are rather cogent 
reasons why certain of them cannot be considered as account- 
ing for any considerable number of instances. If unusual 
strains were a frequent cause of wound rupture, the condition 
might well be expected to occur with a far greater degree of 
frequency than it docs, because even though “unusual strains” 
be construed rather narrowly such strains occur far more 
frequently than wound rupture. Infections almost certainly 
account for very few cases of true wound rupture; of course, 
as is well known, infections of laparotomy wounds do cause 
disintegration of a greater or smaller amount of tissue, but 
even when an open sinus develops between the peritoneal 
cavity and the exterior surface of the abdomen, the wound 
usually ceases to break down as soon as drainage has become 
adequate, and in true wound rupture there is characteristically 
no such tendency; furthermore, cultures of material taken from 
cases of wound rupture are characteristically relatively sterile. 
Against the etiological importance of debility and anemia can 
be urged the fact that when wounds which have under- 
gone rupture are subsequently closed by surgical means they 
usually undergo prompt and satisfactory healing; it is, how- 
ever, clinically true that wound rupture occurs with a relative 
degree of frequency in connection with carinoma in which 
cachexia is a prominent finding. Hematomas or evidences of 
preexisting hematomas are rarely found in cases of wound 
rupture, but Lahey 4 suggests that the cause for wound rupture 
may frequently be found in failure to obliterate the dead 
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space between the edges of muscles in cases in which a muscle- 
splitting incision has been used; a consequent accumulation 
of serous exudate results, and this hinders the process of repair. 

The hypothesis of increased acidity which has been cham- 
pioned by Weber 5 is purely a hypothesis, and, furthermore, 
if it is to be accepted some explanation must be offered for 
the ease with which healing is stimulated subsequently by 
secondary suture. Freeman’s 6 hypothesis is very ingenious 
and may account for many of the cases. According to his 
theory some hiatus in the suture-line serves to initiate the 
process; through this hiatus a small piece of the omentum 
finds its way; constriction of this portion of omentum occurs 
at the suture-line, and edema of the entering wedge of tissue 
ensues; this edema still further separates the wound edges, 
and more omentum follows; the process is repeated again and 
again until the whole wound breaks down. 

c. Treatment: The treatment of cases of wound rupture 
consists in reopening the incision, separating any adhesions 
which may have formed between the walls of the incision, 
omentum, and intestinal loops, gentle replacement of the 
eviscerated organs and secondary suture of the abdominal wall. 

Theoretically secondary suture should be performed care- 
fully layer by layer just as in the case of the primary closure, 
and in a certain percentage of cases such a procedure may be 
entirely feasible. In many or most cases, however, secondary 
tissue changes have occurred to such an extent that tissue 
planes can be recognized only with difficulty, if at all, and the 
surgeon should in such cases feel quite content if he can replace 
the contents of the abdomen and appose the sides of the wound 
by “through and through” sutures including the entire thick- 
ness of the abdominal wall. Such sutures should consist of 
non-absorbable material, such as silk, linen, or silkworm gut, 
and should not be drawn too tightly. In the most difficult cases 
advantage should be taken of the Mikulicz type of drain, the 
wound being left open. Secondary closure of the wound is 
usually best performed under local infiltration anesthesia, 
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the straining incident to the administration of a general 
anesthesia being inadvisable for obvious reasons. As a rule 
following such treatment healing takes place kindly and 
without the occurrence of postoperative herniation. 

hi. Parotitis 

a. Historical. According to Charlton 7 postoperative 
parotitis was first described by Munde 8 in 1878. As early as 
1 886 Paget 9 was able to collect 1 0 1 cases, half of which occurred 
in connection with operations on the female genitalia and the 
other half in connection with various other intra-abdominal 
operations. In 1889 Hanau 10 originally propounded the theory 
that postoperative parotitis occurs by extension of infection 
from the mouth by way of Stenson’s duct. 

b. Clinical Classification. Cases occur (1) of acute 
primary inflammation of the entire gland, and (2) showing 
symptoms of recurrent duct obstruction. 

c. Etiology. It is generally accepted at the present time 
that most of the cases of postoperative parotitis result from 
an ascending infection of Stenson’s duct. Probably some 
cases represent metastatic foci from a blood-borne infection, 
and possibly some cases occur as a result of lymphatic extension. 

The fundamental predisposing cause seems to be dryness 
of the mouth. Thus in a series of 1000 cases of gastric ulcer 
treated medically there was an incidence of 4.5 per cent of 
parotitis in 450 cases treated by oral starvation, whereas there 
was an incidence of only 0.4 per cent of parotitis in a series of 
530 cases in which food was allowed by mouth (Charlton 7 ). 

In addition to dryness of the mouth the structure or charac- 
ter of the gland must also be a predisposing cause, since whereas 
infection of the parotid gland is not an infrequent complica- 
tion, inflammation of the other salivary glands, submaxillary 
and sublingual, occurs but rarely. Lynn 11 explains this on the 
basis of the fact that the parotid gland is essentially a serous 
gland whereas the submaxillary and sublingual glands are 
essentially mucous glands, and according to Stuart Low 12 
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mucin has an inhibitory effect on the growth of bacteria. 
Charlton 7 calls attention to the fact that the parotid gland 
also contains lymph nodes, whereas the other salivary glands 
do not, and believes that the presence of these nodes favors 
the spread of infection. 

Although no evidence has ever been presented directly to 
substantiate the hematogenous origin of postoperative paroti- 
tis, Buscarlet and Kaiser 13 abroad and Jennings 14 and Fisher 15 
in this country believe that the condition arises as a metastasis 
from purulent foci elsewhere in the body. Against such a 
theory are the following two rather cogent arguments: (i) 
Positive blood cultures cannot usually be obtained in cases 
developing postoperative parotitis, and (2) operative pro- 
cedures which pursue an entirely aseptic course may be com- 
plicated by parotitis. 

Charlton 7 does not believe that trauma to the parotid gland 
by pressure of the anesthetist’s finger during the course of 
the administration of an anesthetic as emphasized by some 
authors is of any importance as an etiological factor, inasmuch 
as in his experience the complication is as apt to occur after 
spinal and local analgesia as after general inhalation anesthesia. 

d. Age and Sex Incidence. According to Charlton 7 post- 
operative parotitis accurs more frequently in adults than in 
children, more frequently after the third decade of life than 
before, and more frequently in females than in males; also he 
states that the condition is particularly likely to occur during 
the months from November to April, i.e., the time of the 3 r ear 
during which respiratory infections are most prevalent. About 
one-quarter of the cases are bilateral, three-quarters unilateral. 

In a series of 6100 cases of coeliotomy reported by Collins, 
there were 8 instances of parotitis, an incidence of 0.13 per 
cent; one of the cases occurred, however, previous to operation 
rather than afterward. 

In a series of 2716 cases in which major operative proce- 
dures had been performed Charlton 7 found 13 cases of post- 
operative parotitis, an incidence of 0.47 per cent. 
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e. Bacteriology. The infectious organism most commonly 
recovered from cases of postoperative parotitis is the staphy- 
lococcus. The pneumococcus, streptotoccus, and bacillus coli 
are occasional^ recovered, and the order in which they have 
just been named is presumably the order of importance. 
Hellendale 17 has reported one case in which the gonoccocus 
was recovered from the parotid gland. 

f. Clinical Picture. Most frequently postoperative paro- 
titis occurs within from two to ten dajrs after the operative 
procedure; occasionally the time interval is considerably 
longer as in one case reported by Fowler 18 in which the symp- 
toms developed only after eighteen days. The first symptom 
is elevation of the patient’s temperature, sometimes as high 
as 1 04° or 105°, and corresponding increase in the pulse rate. 
At the same time there develops severe pain in the region of 
the parotid gland and swelling of the tissues in the parotid 
region. The severity of the pain is probably to be attributed 
to the architecture of the gland: inasmuch as the gland is 
traversed by many strong fibrous connective tissue septa which 
permit of little distention of the gland substance. For this 
reason also, extension from one lobe of the gland to the adja- 
cent lobes may be quite slow, although eventually the entire 
gland may become actively involved. 

Sometimes the condition pursues a relatively benign course ; 
the local pain is moderate, the swelling slight and localized 
strictly to the region of the gland. In other cases the condi- 
tion may become alarming, due to the development of symp- 
toms of profound sepsis, the patient developing a spreading 
edema of the neck, face, and head accompanied by high fever, 
chills, and intense local pain. 

The range of temperature is from 99 0 f. in the mild cases 
to 105° f. in the severe cases, and the pulse rate varies pari 
passu between no and 130. The leucocyte count usually 
ranges between 10,000 and 25,000. 

The differential diagnosis is usually not difficult. Only in 
those cases in which there is some focus of infection in the 
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immediate vicinity is there likely to be confusion. In such 
cases lymphadenitis and cellulitis must be differentiated. 

g. Treatment. Taking every factor in the etiology into 
consideration, the prophylactic treatment includes: 

(1) Preoperative attention to the oral hygiene of the 
patient, 

(2) Avoidance of trauma to the region during the adminis- 
tration of anesthetics, 

(3) Avoidance of postoperative dehydration of the oral 
cavity, and 

(4) Prophylactic chewing movements during the early 
portion of the postoperative period. 

In the simpler non- virulent types of the disease spontaneous 
resolution may be expected to occur, and this may be hastened 
by the application of either hot fomentations or cold com- 
presses over the involved area; equally good authority can 
probably be cited for both variants. When it is possible to 
open the patient’s mouth sufficiently widely the medical 
attendant should seek to determine the patency or non-patency 
of Stenson’s duct; this may be done either by manipulation 
of the gland to see whether saliva can be expressed from the 
duct or in doubtful case by probing the duct. If an obstruction 
is encountered or suspected a skiagram should be made to 
determine the presence or absence of a salivary calculus. If an 
obstruction can be demonstrated it must be overcome by 
surgical means; usually the opening of the duct requires to be 
split. 

Operative intervention of a more radical nature is required 
(1) when the parotitis is fulminant from the start and (2) 
when an initially more benign type of the condition becomes 
progressively more malignant. In no case should incision and 
drainage be delayed for more than forty-eight hours because 
of the danger of extensive suppuration and even gangrene of 
the gland. 

Obviously the precise indication for incision and drainage is 
suppuration but because of the firmness of the capsule of the 
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parotid gland it is usually by no means possible to be sure 
whether actual suppuration has or has not occurred, fluctuation 
being extremely difficult to elicit. 

Lilienthal 19 advises the use of a curvilinear incision starting 
just in front of the auricle of the ear and just as close to it as 
possible, extending the incision downward behind the angle of 
the jaw and then forward as far as the anterior border of the 
masseter muscle; this incision extends only through the skin; 
the flap thus formed is gently dissected forward so as to expose 
the greater part of the fat and fascia overling the parotid 
gland. One incision or multiple incisions are then made through 
the parotid fascia into the substance of the gland itself; these 
incisions should radiate in the general direction of the fibers 
of the pes anserinus, and no incision should be made actually 
along the course of Stenson’s duct. Deep collections of pus not 
thus directly accessible may be evacuated through the same 
cutaneous incision, by opening a tract through the fascia 
behind the angle of the jaw, subsequently enlarging the tract 
by Hilton’s method. 

The death rate in postoperative parotitis may be as high 
as 40 per cent, and is 5 to 10 per cent lower when only those 
cases which have been drained are considered. The relatively 
high mortality is not altogether due to the parotitis, because 
the general condition of the patient apart from this particular 
complication is frequently bad. 

iv. Postoperative Hiccough (Singultus) 

a. Etiology: The etiology of singultus in the postopera- 
tive case, as indeed in other cases, is still obscure in spite of 
the fact that this complication has been known and discussed 
from the earliest times. Even the manner of production of the 
spasmodic effort known as hiccough is not entirely settled, 
although it is generally believed that it represents a clonic 
contraction of the diaphragm; there is evidence for believing 
that occasionally only one-half of the diaphragm is involved in 
this spasm. 
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It is assumed that singultus occurs as the result of simula- 
tion of the respiratory center (a) directly by mechanical means, 
as the result of cerebral disturbances, (b) indirectly by toxins 
carried to the center by way of the blood stream, or (c) reffexly 
through the sensory fibers of the phrenic, vagus, and splanchnic 
nerves, as a result of peritoneal irritation. The latter mechan- 
ism is probably of relatively greater importance than the 
others, and it is assumed to account for by far the greater 
number of cases of postoperative singultus. It must be remem- 
bered, however, that singultus is frequently a symptom of 
some gravity in a host of conditions not connected with surgical 
procedures, tabes dorsalis, hydrocephalus, tuberculous menin- 
gitis, tuberculosis of the pons and cerebellum, to mention 
some of those possibly giving rise to direct stimulation of the 
respiratory center, and any condition in which toxemia is a 
prominent factor, such as the acute infectious diseases, may 
give rise to toxic circulatory stimulation. 

Hiccough follows operations on the biliary tract with more 
frequency than other operative procedures; possibly this fact 
is explained by the proximity of the invaded area to the lower 
surface of the diaphragm. 

Singultus occurs much more frequently in men than in 
women, and an attempt has been made to explain this sex 
distribution on the basis of the abdominal type of breathing 
found in men. 

Postoperative singultus usually subsides spontaneously 
and without giving much cause for anxiety. Occasionally, 
however, it becomes a most distressing complication and one 
which may sometimes so debilitate the patient as to cause an 
adverse shift in the prognosis. In every case in which treat- 
ment for singultus is required an attempt should first be made 
to locate the source of some possible reflex irritation. 

b. Treatment: The frequency with which singultus 
ceases after the stomach has been washed out in certain cases 
and after drainage tubes have been removed, from the region 
of the common bile duct or from the stomach or an iliostomy in 


BooL Page 



PREOPERATIVE & POSTOPERATIVE TREATMENT 621 


other cases strongly suggests that the factor of mechanical 
irritation may frequently be a predominant one. In many 
cases, however, the search for the causa causans is unproduc- 
tive and in these cases, the cause of the singultus not being 
discoverable, the treatment must be largely symptomatic. 
Many general means have been devised for the relief of this 
condition, the very multiplicity of the proposed measure 
being a good indication that no one of them is uniformly 
successful. In addition to the use of various household reme- 
dies these include: 

1. Physical measures 

a. Application of a tight abdominal binder 

b. Forced flexion of the thighs on the abdomen 

c. Passage of the esophageal sound 

d. Repeated gastric lavage with quantities of warm 
sodium bicarbonate solution 

e. Stimulation of vomiting 

f. Holding the breath 

g. Massage 

h. Drinking water while holding the breath 

2. Drugs 

a. Administration of one drop of tincture of iodine in 
a teaspoonful of water every fifteen minutes for six 
doses 

b. Cocaine per os or per hypodermic 

c. Morphine per os or per hypodermic 

d. Chloral hydrate 

e. Bromides 

f. Barbital derivatives 

g. Epinephrine 

h. Luminal 

i. Chloroform anesthesia 

j. Active cathartics 

k. Active emetics 

Carbon dioxide inhalations are perhaps as frequently 
successful as any type of treatment. In persistent hiccough 
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inhalation of a mixture of 90 per cent oxygen and 10 per cent 
carbon dioxide will almost invariably relieve the diaphragmatic 
spasm within twenty minutes; the effect may be permanent, 
or a relapse of symptoms may occur within an hour or so. 
The rationale of the procedure is not altogether clear, but in 
effect regular, rapid, and powerful contractions of the diaphragm 
are substituted for irregular and spasmodic ones, i.e., the 
diaphragmatic rhythm is altered. In administering the treat- 
ment a regular anesthetic machine may be used or if this be 
not available a funnel or cone is simply attached to the outlet 
of a carbon dioxide tank and the latter is opened until there is a 
distinct smell of escaping gas; the patient is now allowed to 
take repeated inhalations from the funnel, soon after which the 
hiccough usually disappears. If singultus recurs the treatment 
is repeated as often as necessary. 

In intractable cases operative attack on one or both phrenic 
nerves has become an accepted procedure. 

The intimate relationship between the phrenic nerve and 
hiccough must have been appreciated for many years, for 
according to Weeks 20 as early as 1833 Shortt 21 of Edinburgh 
advised that in cases of intractable hiccough one should pro- 
duce blisters over the origin and course of the phrenic nerve 
in the neck; he reported several cases treated successfully in this 
manner. 

Grognot 22 in 1885 an d Leloir 23 in 1892 recommended the 
use of digital pressure over the phrenic nerve in the neck, 
and this device has some advocates at the present time. Cap- 
riati 24 in 1898 and Regis and Debedat 25 in 1897 recommended 
the application of galvanic and faradic currents of electricity 
to the region of the phrenic nerve in the neck for the same 
purpose. 

As a result of the demonstration in 1911 bj^ Stuerta 26 and 
Sauerbruch 27 of the possibility of paralysing the diaphragm 
by surgical sectioning of the phrenic nerves the foundation was 
laid for direct operative attacks on the phrenic nerve as sub- 
sequently practised. In ascending order of radicalism these 
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direct operative attacks include (1) injection of one or both 
phrenic nerves with novocaine; (2) freezing of one or both 
phrenic nerves with ethyl chloride; (3) monolateral or bilateral 
phrenico-phraxis ; (4) monolateral or bilateral phrenicotomy, 
and (5) monolateral or bilateral phrenico-exairesis. 

Amongst those authors who have reported successful 
results following the use of local anesthesia are Kroh 28 in 1917, 
Goetze 29 in 1920, Erkes 30 in 1921, Kummel, 31 Payr, Ghose 32 
in 1926, and Jirasek. 33 

Amongst those authors who have successfully used freezing 
methods are Kroh, 34 Kuttner, 35 Goetze, 36 and Dowman. 37 

The more radical procedures have been performed in but 
relatively few instances: phrenico-phraxis by Weeks 20 in 
1931, phrenicotomy by Kroh 28 in 1921 and 1922, Lehmann 3S 
in 1923, Oehler 39 in 1922, and Dowman 37 in 1927, and phrenico- 
exairesis by Kroh 28 in 1921, Kappis 40 in 1924 and Weeks 20 
in 1931. 

The disadvantage of novocaine injection is the shortness of 
the duration on the effect, three to eight hours in favorable 
cases; freezing of the nerves seems to produce a somewhat 
more prolonged effect, and phrenico-phraxis a still somewhat 
more prolonged effect. 

Phrenicotomy produces a permanent paralysis, especially 
if a short portion of the nerve be excised to prevent the possi- 
bility of regeneration. 

Phrenico-exairesis possesses the advantage over simple 
phrenicotomy that not only is the nerve trunk in the neck 
divided, but, if the proper technique is used, any tributaries 
which the phrenic nerve may receive further down in the thorax 
are also interrupted because they are torn away. 

Bilateral paralysis of the diaphragm is a procedure which 
should not be invoked on slight provocation, but it is not at all 
inconsistent with life provided the accessory muscles of respira- 
tion are- capable of performing their function in the normal 
manner and providing there is no gross intrathoracic disease 
such as to reduce markedly the vital capacity of the lungs. 
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In treating intractable hiccough the suggestions of Weeks 20 
seem to be eminently rational: “If all the usual methods of 
treatment fail, the patient should be fluoroscoped to determine 
which side of the diaphragm is involved. The phrenic nerve 
on the side involved should then be exposed under local anes- 
thesia, and a stout silk ligature passed about it. The nerve can 
then be anesthetized. This effect apparently lasts about eight 
hours. Following this, traction should be tried, and if it fails 
the nerve can be easily exposed and crushed. If at the time of 
operation, novocaine block and traction both fail, it should 
lead one to believe that there is nerve anastomosis below the 
site of section or blocking, and the nerve should then be avulsed. 
If both sides of the diaphragm are involved, then both 
phrenics should be exposed and blocked either temporarily 
or permanently.” 

v. Postoperative Heat Stroke 

Postoperative heat stroke is a rare complication of surgical 
procedures; at least, since the first description of the condition 
by Gibson 41 in 1900 only very few cases have been reported. 
Gibson himself reported 2 definite cases and a third probable 
one. In discussing Gibson’s report, Brewer 42 reported an addi- 
tional case, and Johnson 43 reported 3 cases. Crandon and 
Ehrenfried 44 in 1912 added 3 cases, Moschowitz 46 in 1916 
added 5 more, Botteselle 46 in 1923 described 7 cases confirmed 
at autopsy, and Martin 47 in 1928 completed the list with 
4 cases. 

a. Etiology, Signs, and Symptoms: The designation 
“heat stroke” indicates the essential etiology as heat, but 
inasmuch as excessive heat produces several somewhat 
different disease syndromes, the differentiating features 
between this variety of heat effect and others like “sunstroke” 
and “heat prostration” must be somewhat more closely 
drawn. 

Sunstroke, as the term indicates, develops as a result of 
direct exposure of a patient to the sun’s rays; the onset of the 
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condition is abrupt with complete loss of consciousness, heat, 
dryness, and flushing of the skin, a pulse of high tension, and a 
very high general body temperature. Heat prostration, on 
the other hand, occurs in persons who are exposed to extremes 
of heat within doors, often artificial heat, and is particularly 
likely to supervene when persons work in confined and poorly 
ventilated rooms; the onset of this condition is gradual rather 
than abrupt, consciousness is usually not lost, the skin is 
pale, cold, and clammy, the pulse weak and thready, and the 
temperature subnormal, normal, or somewhat elevated, though 
it rarely exceeds ioo°f. 

Postoperative heat stroke conforms to neither of these 
clinical pictures exactly. It characteristically develops in 
patients who have been protected from the direct rays of the 
sun for a number of days. Little is known about the exact 
mode of onset, for the condition ensues so closely upon the 
operation in most cases that it is well nigh impossible to say 
just where the operative and anesthetic effect leaves off and the 
condition of heat stroke begins. However, the one diagnostic 
characteristic of the condition is the development of hyper- 
pyrexia, ensuing within a very few hours after operation and 
characteristically reaching from 105° to io9°f. The skin has 
been described as hot and dry in most cases. The condition 
and character of the pulse cannot safely be assumed to be of 
any particular significance so closely following an operative 
procedure. Mentally the patients have usually been described 
as delirious or irrational. Heat stroke thus appears clinically 
to resemble sunstroke in most particulars, although direct 
exposure to the sun is not the exciting cause, and the patients 
are not completely unconscious. 

Cases have been reported from Boston, New York, and 
Rome (Botteselle). They have occurred during what is 
commonly called a “heat wave,” by which is meant a period 
of long continued high temperature with a maximum of 
atmospheric humidity and a lack of breeze. It has been 
assumed that the development of heat stroke is favored by too 
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closely covering patients with heavy blankets, by the unwise 
application of hot water bottles, by dehydration, and by 
inadequate ventilation. 

b. Treatment: The treatment of the condition is funda- 
mentally prophylactic and involves avoidance of operations 
of election during particularly warm and humid weather, 
and in case operations are necessary at such times the avoid- 
ance of needless swathing of patients in thick blankets, the 
prodigal use of hot water bottles, and failure to supply ade- 
quate ventilation. 

In the developed case the treatment is merely symptomatic. 
The indication is for reduction of temperature, and in reducing 
the temperature reliance should be placed not upon drugs but 
upon physical measures. An ice cap should be applied to the 
head, sponge baths of cold water should be applied to the body, 
ice water enemata and gastric lavage with ice water may also be 
given. The ice pack as given to patients who develop postoper- 
ative thyroid storms should prove very valuable, 
vi. Chronic Malaria as a Postoperative Complication 

Chronic malaria as a possible postoperative complication is 
probably not sufficiently well recognized. In cases developing 
this complication sometimes no malarial history can be 
obtained preoperatively, though characteristically such a 
history can almost always be elicited if the attempt be specifi- 
cally made. The complication manifests itself usually after 
five or six days of uncomplicated recovery, occasionally after a 
much longer period. It is initiated by a rise of temperature 
which may, on the one hand, be gradual and insidious, or, on 
the other hand, abrupt, following a chill. Almost invariably 
wound healing is delayed, the wound edges becoming swollen 
and painful, a serosanguinous exudate issues therefrom, and the 
wound tends to break down and gape. The urine frequently 
shows numbers of red blood cells. Careful microscopical 
examination of the blood at this time shows the presence of 
plasmodia, although previous to the operation they may have 
been entirely absent. 
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The administration of quinine hydrochloride intravenously 
or the sulphate by mouth (20 to 30 grains daily for four days 
followed by 10 grains daily for thirty days) is specific. Quinine 




Fig. 62. 

Figs. 61 and 62. Clinical charts of two patients who developed postoperative malaria 
on the surgical service of Dr. Alton Ochsner, Charity Hospital of Louisiana, New Orleans. 
The first patient had been subjected to the operation of appendectomy and developed 
characteristic symptoms only after ten days, although convalescence had previously 
been unsatisfactory; administration of quinine sulphate relieved complication com- 
pletely within forty-eight hours. The second patient had been operated upon for chronic 
osteomyelitis and developed the typical symptomology of postoperative malaria at the 
end of six days, although the true nature of the condition was appreciated only after 
sixteen days at which time malarial plasmodia were sought and found in the blood; in 
this case malaria was not suspected at first because of septic nature of primary process. 
Quinine therapy relieved this patient immediately. 

When specifically questioned both patients gave a definite history of preoperative 
malarial infection. 


salts seem to act better if administered with a dilute acid, 
either dilute hydrochloric or sulphuric acids. Both constitu- 
tional and local conditions improve quickly under this therapy. 
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Because the complication yields rapidly and completely 
to the treatment outlined here, the danger lies not in inability 
to combat the condition once it has been recognized but 
rather in its recognition. (Slocum b 4s ) 

vn. Postoperative Gas Bacillus Infection of Abdominal 

Incisions 

Infection of abdominal wounds with gas bacilli is a very 
rare complication but one which has been reported and one 
which is very serious when it does occur. Butler 49 has reported 2 
cases occurring in a series of 7000 laparotomies. Previously 
Beer 50 reported a case which occurred within forty-eight hours 
after appendectomy and, Ochsner and Schmidt 51 also reported 
a case following operation for a perforated appendix accom- 
panied by abscess formation. All of these patients made good 
recoveries under appropriate treatment. Apparently the 
contamination is derived from the intestinal tract, and various 
observers have found the ofFending organisms, B. tetani, B. 
welchii, vibrion septique, B. edematiens, B. fallax, B. sporo- 
genes, B. histolyticus, B. putrificus, in various parts of the 
intestinal tract of operative cases, including the appendix. 

The condition maj'’ be suspected when a sudden increase in 
pulse rate is observed, with or without a rise in temperature, in 
cases in which a patient is not doing well after operation. The 
presence of a brownish, foul-smelling discharge from the wound 
with local edema and crepitation make the diagnosis presump- 
tive, and positive bacterial smears or cultures clinch the matter. 

The treatment consists of promptly made multiple incisions, 
the institution of free drainage, and the administration of 
adequate doses of antiperfringens or Bull serum. The prognosis 
depends largely upon the extent of the infection, the early 
recognition of the condition, and the institution of early and 
adequate drainage. 

vm. Postoperative Psychoses 

The unexpected development of frank postoperative 
psychoses is frequently a reflection on the diagnostic acumen 
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of the medical attendant who previously performed the 
preoperative examination. Surgeons with a background of 
psychiatric training should be able in a considerable percentage 
of such cases to recognize minor mental aberrations and by 
careful history taking to reveal psychotic tendencies or pre- 
vious psychotic states. Frequently that surgeon is wise who, 
when dealing with patients presenting definite eccentricities, 
requests a preoperative psychiatric consultation. 

Not only is it important preoperatively to recognize the 
frank psychopathias, but feeble-mindedness and subnormal 
mentality in general are inconsistent with a patient’s satis- 
factory cooperation in many cases. Much embarrassment may 
occasionally be saved if the mental status of the patient is 
appraised before some gross mishap occurs through assuming 
that the patient possesses more intelligence than he is really 
able to command. 

The development of a postoperative psychosis is not an 
event of very frequent occurrence. In cases in which it does 
occur there is often either a hereditary taint, or else toxemia, 
exhaustion, or allied states are present as predisposing causes. 
The development of such a condition immediately following 
operation is considered as due to the anesthetic, i.e., as a toxic 
manifestation; following the operative procedure by several 
days the operative procedure itself is incriminated. 

Females and males are affected in about equal proportions, 
and the incidence is slightly higher following operations on the 
genital organs. In the average case complete recovery may be 
expected within three months, though certain patients recover 
much more promptly, whereas a certain small percentage never 
recover. (Brown 52 ) 

One type of psychosis which is particularly apt to occur in 
connection with operations upon the aged, particularly such 
operations as prostatectomy, is the condition known as 
“acute hallucinosis.” Eastman and Kilman 53 have emphasized 
the fact that the aged person, like the child, is affected to an 
abnormal degree by slight changes in environment. The 
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elaborate display of new furnishings, the strange garb of 
attendants, and the type of community found in the modern 
hospital perturb the aged person inordinately. He longs for the 
presence of his friends, and often seeks even in his sleep for 
familiar faces and familiar objects. Seeking relief from distaste- 
ful ever present realities, he may take refuge in auditory and 
visual hallucinations. He may even develop low grade delusions 
of persecution, which result in distrust of his medical attendants 
and the nursing staff; this is sometimes carried to the point of a 
complete change of personality in which there occur only a 
few lucid moments during the course of the day. Probably the 
derangement belongs to the group of psychoses which are often 
termed “exhaustion psychoses,” and the background for the 
development of this condition is found in exertion incident to 
the patient’s attempted adjustment to unusual surroundings. 
This complication is not to be regarded too lightly since it often 
results in nutritional disturbances. It may result seriously or 
fatally in patients who initially are reduced in vitality. 

The condition is occasionally of so serious moment that it 
becomes highly desirable to employ some form of immediate 
relief. Probably the best method of relieving the condition in 
cases in which such a procedure is feasible is to send the 
individual home in an ambulance, and thus reestablish the 
continuity of his life at the point at which it was broken by his 
entrance to the hospital. Occasionally minor degrees of acute 
hallucinosis may be combated by allowing the wife, or friends, 
to remain in virtually constant attendance at the patient’s 
bedside. 
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